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Particles and Fields — 
Magnetosphere 
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newt tic icai HASS cwosuiai as observed ai hew- 
aos>ncwonous vo loi alimuks ourihc ihe si«w 
pcrece. a 21 ajd n February i»t» 

R, 3. St rd«ujr»jj ( Institute of Cwphyslcs out PUMldry 
Physic, UnltsriUy of California, Los Angflfi, 
foil farnls 9002*) and R.C. fermion 
Kj» ronpdllon dais dcqulrnj fro* I he neap geosyn- 
chronous SCAIIIA tfuccrrdft and thr polar orbiting 5J-) 
spacecraft at altitude bale 8000 during the Storm 
period of 21 and 22 February 1979 are presented. The 
data Eras both iparecrafl shos that significant amount ■ 
of Ionospheric plasma sere obsrrtcd to be Injected 
around the main phase of the too storms on 21 February 
1979. the SJ-J data shon that the density enhancement 
In thr pi assn population aotrd to progressively Iwrr 
l-ibells Airing the recovery phase of the storms. As 
II Is unlikely that the plasma 1s Injected at the point 
of observation, at leasl during the recovery phase, me 
consider dr in effects to be responsible for this sig- 
nature. He have employed a steady slate convection 
model to study drift ejects during the recovery phase 
of the storm. Since me consider shielding to be Impor- 
tant only later In the recovery phase. It Is further 
assumed that the cross-tall electric field Is uniform. 

C« roaparlnq the data with the convection boundaries mp 
find that »r can usually choose a cross-tall electric 
field strength which models the particles signatures 
quite closely. T, consequently find that the apparent 
■nvrmrni to lowrr L-shrlls or the density enhancement 
during the rrcovrry (*asm Is. due to lime or flight 
rffrcls on a I* energy pUikt population al Ihesr L- 
Wirlls (below UAt. Tim* of flight also Implies that 
these Ions were In thr morning local tlmr sector at the 
Lime of the win phase of the storms. Al the same time 
mat these lot energy ions drifting eastward are 
ohierved, largr meters of kt>s convert Ing westward are 
also seen. It. la plasma population contains a large 
amount of Ionospheric plasm), furthermore, the Iono- 
spheric plasms as labelled by singly charged otygetv ap- 
pears to have been Injected aver guile a Urge range In 
loral I lev durlnq the first storm. On Ihr other hand 
thr prolans slgnilureo Imply that no&t of the protons 
ohiervrd at Ihr higher (..shells were confined to the 
night si dr sertor during thr mi In phase of Ihe slorm. 
thllr there are mjny similar fraturrs associated mllh 
the second storm In the SI. 1 dal a, the oxygen Ions dis- 


On con pa ring the data mllh Ihr convection boundaries me 
find lhat we can usually choose « cross- 1 all electric 
field strength which models the part tries signatures 
guile closely. Re consequently find mat the apparent 
moxenent to lowar L. shells of l he density enhanreernl 
during the recovery phase Is due to lime of flight 
effects on a low energy plasm, population *t ihrsr L- 
sbells (below L<A). Time of flight also Implies Ihsi 
these long were In Ihe nornlng local lime senior at ir.e 
lime of the main phase of the slams. At the same lime 
that these low energy Ions drifting eastward arc 
observed, large cswhers of Ions converting westward arc 
also seen. This plasma population contains a lorry* 
amount of Ionospheric plasma. Furthermore, the Iono- 
spheric plana as labelled by singly charged oxyqim ap- 
pears to have been Injected over gilte a large range In 
loral lino during the rirsislom. On the other hand 
the protons signatures Imply that moot of Ihe prolans 
observed at the higher L-shells sere conflnrd to the 
night side sector during the main phase uf llu- slorm. 
Vtllr there are many similar features assor laird will, 
(he second storm In the S3-) data, thr 0>yQcn Ions dis- 
play a signature consistent with Inject Ion only In Ihe 
nlghtslde magnet oepne re. this Is In agreement with Ihe 
SCAMS observations where ihe particle apectr.i sh«» 
oil) Iple dispersion signatures. (Hass composition, 
magnetic storms, plasm* convert Ice). 
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CHARACTERISTICS OP PUSMOIDS IN THE DISTANT 
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MAGNETOTAIL 

M. Sc holer, (Alas-Planck-lnstltut lUr Phyalk und Aitroptiyalk, 
Inn.tut for extraurresirlscho Phy.lV, 80S6 Garchlnfc, PUG), 
G. Gloecklar, D. Hovestadl, B. Meeker, and P.M. (pavlch 
The average characteristics of 20 energetic particle burn 
•rend In the distant geomagnetic tall have been doter- 
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Injoctton proeeas. 0 «r resu' fM | B re aJJ ® 1, 
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mined. The moasurements were made with two particle 
sensors of the Max- Planck-inslltui /Uni varsity ol Maryland 


pity n slqnatur . nwislstefll with Injection only In the 
nlghl tide m*gnwto,phero. This Is In ogranrnt with Ihe 


SCAIIIA nbssrvailons where the particle spretra shorn 
milttple dispersion signal urn, (Hass romposlllon, 
magnetic slums, plasm convrrllnt). 


eipenment an ISCE-3 during the recent Geotell Mission. The 
events are characterized Injtally by beanvllke energetic 
cfoctren distributions which ore followed by isotropic distri- 
butions. Assuming that the anergatlc protons I* 30 kaV) ara 
convecied with the local plasma (low (which Is generally 
lillward) »a can daiermlnc ihe How speed (rom the meas- 
ured angular distributions and Ihe dlflorentla! energy spec- 
tral shape, Ve Itnd that tha a wage velocities range (rom 
- J00 to m 1000 km/s. The size ol those structures, mall 
probably plasmoldi, along the convective (low direction Is 
observed to be between — 30 and ~ 100 Rg in most ai tha 
cases, with ■ ip ran value ol «*tO Rm. The energy ipecira 
Gn the plasma frame) are consistently sieepwr than power 
law, being closer to exponentials In energy. The differential 
proton intensity In these events, on live average «, >00 
p/(cm‘ s sr keVI at 30 HeV. Is on order of magnitude smal- 
ler than In tha near-earth pletma sheet. 

J. Geophyi. Baa., A, Paper AA0900 


echoes. At l«*t VrWlrTiMii»2j 
enhancements that fowH 111 dr / vW goo* 
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multiple peaks. 1 " c ’ ud, "?„^ sheet. “Sj,! 
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affects of rau, V ‘’ different Ion » ,tW • 
effects due to diirerena . 

discussed, 
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>731 limnetic storms 

c««* rtc lot mss amnoscfioi as oosemra er ««- 
aossHanoHOUS w ioa ali nines curing ihe storm 

Ft HI CO OF 21 AID 72 FEBMIW l»79 
R. 3. Strangtway IlnstUutw or Geophysics and Planetary 
Btyalcs, University of California, Los Angrlas, 
California 9002*1 and R.C. 3ahnson 
Hats composition data acquired from ihr nrur qeoayn- 
rhrorenj. SCAIIIA spacecraft and Ihe polar orbiting S1-] 

’ spacecraft A allllurica below bOOO tas during the storm 
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LARdK SCALk PLOW IN 7118 DAYS 1 08 HACH870SIISATI1 
N. O. Croofcar (SapartuSat of Atmoapliario Selaoeaa, 
Oolvoralty of Callforoiai Los Angolas, CA 9002*), C. L. 
li.t*., T. ;E. Eaaxman, L. A, Frank, and a. D. 
Zadckl , • 

Thw dngres or coaLrol ovsr plasma (low dlrnetloo 
■asrCcd by tbs oomprusad asgnetlp (laid la the dayaida 
aaanetoihaath la aaamlaad by cahparlat ISBE 1 L8F8DEA 
data with , bydrodyaam'lc and mdBaaLohydradynaale 
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period of 21 -and 22 February 1979 are prsamltd. I he 
data from both murrcrufl ihow that slgnlflcaM amounts 


or Ionospheric pi Am were obtwvrd lg be Injrctrd 
around the main phase of ihe l wo alarms an 21 February 
1*79. Ihe 53 - i dale show that Ihe density enhancement 
In (hr plospa pepilellpn aavtd.lo progressively lower 
, L-f hallg Airing the recovery (hose of the storms. As . 
It Is unlikely Dial Ihe plasma la 'injected al (lie point, 
of observation, al least during the recovery (base, we 


consider drift effects to be responsible ror this slq- 
.■ nature, tt hue employed a steady state convection 
• nodal to »tu* drift afreets during Ihr recovery f*M« 
. of the store. Since we consider shlpldlha lo be Impor 
. lent only lalrr la.lhe recovery phase. Ii |* Further 
assumed thsL tha drosa-tglt sUctfle field Is vnlform. 
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Personal Seismometry 
Now! 

E. S. Husebye 

NTNK/NOkSAR. P.O liox '.I, N-‘JlXl7 
KJeller. Nonv:i\ 

E. Thoresen 

COMTEC. R. Haak.ni \’ll g 7. N-7UOH 
Tromllieiui. Noiwav 

This article discusses ihe possibility of (jcrsoiuil seisiiit.men y (i.e., seismologist 
having diivci access in .seisimmicier insialhuioiis even from iheir sliulies ai 
home). The basic ingredients for this are ihe general availability of relatively in- 
expensive micro processors and easy access lo a switched telephone network or 
equivalent communication systems. Finally, an experiniem is described bv which 
seismological data were exchanged between a lemporary insiallaium in die Unit- 
ed Nations reslaur.im in (ieneva and data center facilities in Oslo, Trondheim, 
Wnshinglon, U.C., and also Canberra. 


Introduction 

Rercm acJiiuites within llu- lii-Jds nJ mirro- 
processrir icihnnlngv and (elcL>iniimiiiicjiini]5 
alreadv hate had a great impact <m inrlnsiri- 
allzed sociclies. Hie essemial elements >>J ill is 
process nrc dial belli nuiiiiial and panv men- 
ial skills can be transferred in and adminis- 
tered by computer* in one lorni nr mhcr. 

Also, with die same ease and In- die same 
means as pcuplc can talk with each oilier 
across emuinenis via (oral) plume connec- 
tions. the same applies t«i two computers. The 
rcvDhiiiomtrv tiling here is iIiul this can he 
achieved by means of cheap, generally avail- 
able micmroinpiiieib and tndiiiaiy modeim 
connected in standard telephone line outlets. 

Scientists have in general been verv keen 
on taking advantage ».f adxanrcs in cnnipuier 
lechnulugv, dial is, in use latge mainlranie 
computers lor soiling problems ■ircoiuplcx- 
ilies hardlv imagined just a lew decades ago. 

In othci aspects of science, like aun .mated 
data reiudiug, miaissis. ii-msler. and commu- 
nkatitHi within die siieuiilu omununiiics. 
widespread Limiputei usage lias generally 
been slow i» emerge. NmaMe exce|Mions here 
in the held ul geitsciciiLCs aie meieoiologv 
and seismic exploration whose serviiex are 
gcncrallr niictl as tun iul lo stmetv. .\ h-w il- 
Immnivc ciises are as follows: A seismii pio- 
liling ship may, under a iiioiuli-long Liaise, 
colleii trillions of hits ol d.u.i in a nun n ii.uk 
and sophist kilted mode. In meieoiologv, 
where inter nai'n >nal fooper.iiion is a prereq- 
"bile, j gluluil itiimmimcniimis ueiwork has 
been cstabluhed lor exchange ol iradiiioii.il 
nieiecrolngkal data. These examples serve in 
illiuiraie the point dial huge amoiiuls <>i data 
C3n be handled saiisfaimrily with a iiuhIcsi 
expcdiiurc of manual woik. A paiadox lieie 
ls , ‘ ial in nihci geoscience bram lies like seis- 
Hwjgs, two i„ three iiersmis may liierallv 
male a living openuing a single seismograph 
Maiion t|t C t | ala „,up UI 0 f which in manv cas- 
ts anuxints to repou /* wave onset times for a 
lew liiirulreil c.irdiquakes annually. 

In iliis article' we will desnihe sonic exjieri- 
njcnis thai aie mcuni i«. deinonsiiaie dial the 
n'gnly ciriciciu claui recording and processing 
systems dial are/were the Imilmark of the 
,ur gc <i| tenure arrays NORSAR and LASA 
c an Ik adapted m even very .small scisinologi- 
cal “hservmorics with mix lest costs; in the ex- 
ifemc case, a seismologist could operate Ins 
tor lier) own mini-arras I mm his (or her) 
s,,ld >' «xmi at home. 

Seismometry Evolution 

The first seismographs, pendulum seis- 
in° 0 |f ler ? w * 1 ^ sr, ioke paper recording, were 
„*i 3 i C( U , t Japan about 1 00 years ago [Derm' 
•NUBBSM. The early invention by 

uni Ualiizin of die elect romagnclic seis- 

umeter in 1 90(i laid die foundation foren- 
v eenng development for the modern clec- 
i^tic seismograph. However, up to the 
, , s 1 ' 1C design, construction, deployment, 
^operation of seismograph stations were 
* r . l V academic undertakings and as such 
torin ltlaclet i ,l i ai e concerning tasks like moni- 
te« - 8 poi e mial clandestine underground 
incrj °/, nuc ' eai weapons and tsunami wam- 
l he amount and quality of scismo- 
lnxnfK • ta ava '' a hle at that time were clearly 
For ig C,C!U lo mau: l | theoretical advances, 
and ,. ese . af } tl °ther reasons, the U.S. Coast 
ur a , C P ( e,,c Survey embarked on a seismo- 
1981 - f, Vel VP n,eni Program [c.g.. see Mellon. 
ij e ,.| n * b ' which culminated with the global 
daKr i -° f Sume 100 high sensitive stan- 
V*p| » , , seismograph stations, part of die 
Stain* : nir ° rm Program of the United. 
so-raiiW I !!!? e feature of the system— the 
rare iat^ nel work — was the great 

were iu? to ensi,re that the data recorded 

commi. 1 ■ are ^ ava ' ,a ble to the seismological 

J'munny at large. 

ii 0n . , a “ el “» ‘he deployment of WWSSN sta- 
meniai * 1 ,e instruction of the first experi- 
UniieH t- rays , m ‘he United Slates and the 
5 Paced K ! n 8 t * om . that is, clusters oF closely ' 
ins svt,i ei!n, 2. meicrs a»d integrated record- 
the rcall y bold concept here whs 

a Periiif ailon ' n ‘he late 1960's ul the large 
fc an ‘ a J’s LASA (Montana) and NOR- ' 


SAR (S. Norway), wheic the output from 
lumdreds <»f seismometers was ccmially re- 
cimlnl in digiul Ibrm ami autoinaiw} on-line 
ami olt-line processing schemes were em- 
pluyetl [Rtngditl find Husebye. 1982]. Also, 
many oilier countries, notably Canada, 

France. Japan. Sweden. United Kingdom, 
and USSR have deployed networks of stan- 
dardized seismograph stations panly lor 
monitoring local earthquake activity | Lee nml 
Slfwart, 1 1)K 1 1. 

The present stage ol sminoniviry ik-veb ip- 
mem is dnminaleti by (lie U.S. Ceologk.il 
Sill vcy's glohiil deplnvmciii ol so-called Seis- 
mic Research Ohsci vaiorv (SRO) svisino- 
grapli sun ions. Resides using exceptionally 
sensitive broadband scismoincicis, these sta- 
tions luve digital rcxnidilig s\ stems where 
onlv real event dau are stored via a triggci- 
ing nice lutiiisin. The tapes from die various 
stations, including upgraded WWSSN sta- 
tions. which .ire used lor generating 
' stacked" tapes, including all st.iliun icl.ihI- 
iug.s foi spec ihe event* if»r details, see t.itg- 

tlnhl el nl. 1 1 ‘IHU | and (iti /mi' mu/ Hull \ I9NU|). 

Verv lecentlv. a KHisonium ol L'.S. :il.i- 
demk leseanli insiimiioiis has been loinied 
vviih i lie explkii purpose ol eM.iUisIliiig a 
global seismogl.ipli iieiwcik omipiising 
rmighlv inn hio.nl Ijaud digji.il siadons will) 
suggcsied i e..l-iiiiie viicllite data iiansmissinn 
to one «u nmie “wmlir data leilleis |/»i <■»/«•• 
mini Hruiiuh linhliiliuin f>» Smmulogy, 1‘.I8-I|. 

Remote Seismic Terminal 
(Enhanced) Concept 

basically, die seisinmncirv evolution dc- 
scrilscrl above has been moiivaied bv ilieuicti- 
cal advances and vice veisa. An inicresiing as- 
pcci id this development is dial .strong re- 
search departments generally have become 
.stronger, while most other gicmping have be- 
come weaker. In die latter case the tendency 
is io turn inward, which in seismology oficn 
amounts in a ueniendous emphasis on local 
earthquake activity monitoring with paulv 
oImoIcic insirumcimiiiun. This siniaiion is. or 
course, not unique for seismology, for many 
oilier branches ol science arc freed with simi- 
lar problems, namely, dial good research re- 
quires easy access to high quality daia. Could 
ibis u cud' he remedied? Our answer is defi- 
nitcly yes, simply because in oilier parts of so- 
ciety work performance is becoming decorre- 
laied from olfice location clue to recent ad- 
vances in microcomputer developments and 
telecommunications. We think that the RST 
and RSTE concepts (remote seismic terminal 
(enhanced)), to be presented below should 
overcome problems regarding data logistics 
as faced by many small research institutions. 
The concepts were first launched by scientists 
(particularly Ann U. Kerr) at the Defense 
Advanced Research Projects Agency. Wash- 
ington, D.C., and basic documentation is con- 
tained iii recent articles by CJiinnery el nl. 
(1981], Anomtmotu 11983), and Boll (1983], 

Now. the bottlenecks of many research in- 
siiuiikxu Is that they cannot afford costly dig- 
ital recording systems nor do they master the 
necessary computer skills Tor retrieval, proc- 
essing, and transfer of such data in .automat- 
ed or semiautomated modes. In this context 
our variants of the RST/RSTE (E for en- • _ 
chanced) concepts, schematically shown in Fig- 
ure 1. are aimed at removing obstacles of this 
kind by using reasonably cheap, generally 
available microcomputers npd "smart" soft- 
ware. Basically, we have two black boxes,, 
called RSTE and RST. both of which in our 
present configuration Bre mIcrocomputeis_ 
with a different set of peripherals. The RbTfc 
tasks are recording, event detection, and tem- 
porary storage of events declared significant. 
It will become a field unit is remotely lo- 
cated and communicating via switched tele- 
phone network or other adequate means witli 
a centrally located RST computer, iumlii 
tasks comprise administering and retrieving 
data from RSTE’s, communicating with other 
seismological observatories, and in general 
servings? an interactive analyst terminal. 
Other kinds of traffic could also easily be, 
handled, like registrations for AGU meetings, 
transfer oF abstracts, etc. . ■:/ • 


RST and RSTE Prototypes 

A( the proem «.igc of development, pro- 
totypes nl RS T and R.S ft have been used in 
experimL-ms l hereby dearly dciiiniisiraiing 
the viability uf dtew rmnepK vii-a-vis the irn- 
ditional sciMiinmeiry one*. Below, we will give 
the iKxcssaiy derails mi RS'l/RSTF. develop- 
nieius in Nnrw.iy, while in the next section a 
praclical expviiincui will he described wilh 
simulated US T ami RSTE uperaiion* in dil- 
Icrenl (iiiintik's. 

Hardware 

Both the RSTE and RST pruioiypcs are 
bfiwd on u /NMA-fwscd mkiOLimi|>u(er fmm 
Nonhstar. Hie i inferences in hardware cun- 
figliratinn are quite dear I rom Figure I. The 
choice ol Noilhsiar was quiic circinmiauiial; 
ii just happened in he die dik around at the 
time. The 7.8HA is an H-liii inicroproLessor, 
and its processing capaiilv is <|uiie adequate 
for our purjKise at prcsviu. 

Software 

For the time Ix'iug, die RST and RS'I'F. 
prototypes have ihe same software. Ii is, nf 
course*, impossible to perl ■ mil all die RS T 
filiations 5iii (he KS’l H, ami \icc icrssi. bin a 
great nun liter ol t unci ini is air available in 
both. The programs arc all written bv using 
FOK'I II programing systems | Whitney and 
C.oitunl. \m\. The time critical routines are 
coded l>v using the built-in siniLluird assem- 
bler. 

The soliwaie system innsisix ol a ical-tinie 
sdii'ditk'i. iv.il-tinie anti lu< kgroimd tasks. 

I lu* mulliiiiskiiig i.qiabilits is ten impuiiuiu. 
betaiiSL* ibis L'lubles siuitiliaiicoiis data roller- 
linn, analysis, atitl toiiiiiiiitiii.iiioii. An illns- 
liuiive example licit* is dial .in R.S I iii.iv an- 
swer a tall 1 1 mu a t emote RSI F. ni atioiliei 
RST while an Hinds si is using iIil* same sys- 
tem Inr data piimcssing. in dial .in RSI K 
niav L'niuiimc sampling its scisminnciL-is while 
lillering. \rril\ing. anti iiaiiMiiiiiing data, ll 
ah» allows lor built-in "wateli ring" I unit ions 
in the ii undent led RS ITte.g.. u*H. tiling the 
system in rase ul an tint 0111(0111*51 aboil). 

Present RSTE Functions 

I lie billowing R.*i | L. lunriions are now up- 
eraiiviv ill .in.il> ig seismii' data inlleilioii. A/|> 
criiiveisiini. hlteiing. and tea I -linn* event ck*- 
texiiuu pnnessing'. lUi event detection utla- 
loging and leleiant d.u.i storage'. (3) demand 
and ailioiliuiii digu.il seismii rl.it:i 1 tans let 
met die sw tidier I telepliniie nelwotk: ill de- 
mand and .iiilninalk lonnolol the ionici- 
sion. lillering detetiiuii processes. 

i libel I mu lo in- iiihIli * • •■■-ulci ,ili< >n .ni- 
wetgliU'd lieaili tnrming and dciciunii log 
processing lot pioviditig a rough esiiinate ol 
cpkcillcr iuCiilioiis. indnding m h magniiiide.s. 
h is line impliiitlv itndei stood that die 
RSTt is iMiidliug a iiiitii.il rav scisiiionieter 
deployment (c.g.. see Mykkelhvil el nl.. 1W3|. 

Present RST Functions 

As mem kmed. our RST prototype is 
framed »n a Nonhstar configuration, al- 
though the lompuicr make is mil criiical 
here, since the RST is (isiialiicd as a rather 
permanent installation. Anyway, a major RST 
inks is to sene js a terminal simulator lor 
control and calibration of remote RSTE's. As- 
sociated RSTE fit nc l inns available via mo- 
dems are: (I) A/D convener gain and speed 
settings and channel selection; (2) filler pa- 
rameter setting: (3) detection algnridnn(s) 
and parameter selection; (4) directory display 
of deieclkin Jog and stored events detection 
log (level I data); (5) transmission of selected 
rvciil waveform data: |fi) downloading new 
programs; and (7) exchange nf data files 
stored on the RSTE's optional disk. 

Other more genralized RST tasks are: (I) 
data base and receiving siaiinn for remote 
RSTE's: (2) data base and network node for 
the exchange uf waveform files, bulletins, and 
messages; and (3) graphic work station for 
analyzing waveform data by using the graphic 
display, light pen, and plotter. 

The latter task relates to interactive analyst 
operations, which so far has not been consid- 
ered by iis. However, l r .S. scientists have de- 
veloped a promt y|>c of it work stniion which 
includes manv advanced analysis routines 
aimed at significantly upgrading and stan- 
dardizing analyst work (A. U. Kerr, DARPA, 
personal communication). 

RST/RSTE Communication: The SAFT 
Protocol 

Compuier-to-compuicr linkage \ia switched 
telephone networks, data links, or satellites 
was established already in the early 1960’s 
and is in widespread use today. An outstand- 
ing example here is the so-called ARPANET, 
which links together major computer centers 
in the United Slates and also with a line to 
Europe (NORSAR) |c.g.. see Kirslrin, 1975]. 
The protocols in common use here like 
HDLC. SDLC. DDCMP, etc., for handling 
the data transfers require special hardware 
and software at a substantial cost and there- 
fore make themselves unsuitable for personal 
computer usage. A viable alternative here is 
the SAFT protocol (a Simple ASCII file trans- 
fer system) specially designed for utilizing a 
standard RS 232 port, cheap modems, and 
dial-up telephone lines J/nw el n/„ 11)81], 
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Fig. /. Illustration ul the USTE/RSl 
concept (rein oil* seismic trnninal /en- 
hanced)). The RSTE is a specialized com- 
puter system wii limit any moving pans. 

Its main msLs are to sample, cnniiol, and 
process its sc i vino meters and originate 
and/or answer calls to/lroni RST's. The 

RSI' is the ten [rally lor .tied manned com- 
puter system with die necessary peripher- 
al equipment and software for RST/RSTE 
lonmuiniiaiioit, waveform display, etc. 
The only similarities between the US I E 
and RST are llu* cuniiiiiiiiiiiiiiuii prnun'nl 
(i.e.. the RSI' Lonld lie ,mv cniiqiinei with 
an available US232 usviilIiI'oiioiis serial 
line). 



, MIICKIB IILIMIU 1 — 


wuHiheroi 
UU Ml 

ffDT II. ui 


TROhOifl tU 

iohvrfit Ml 
4NQD IHSI AA- 


ftJVllVR 

houah _iEviiiu[ 
RIVI Bill Vllisl 

riii n.-ii 


Fig. J. Silii-inaiir diagram nl ilictir 

iwva F.xpnimcins. August l‘JH2 


Miircnsi'i'. ihr SAFT •«(>|l\vari i . available tor 
must i\pcs ul nnn|iiners. appL'iir* ro he im- 
pleiiieiiti-il <>ti (l*i\ m. no :t< .<■ lei 1 1 it reseat < Ii 
(riiiqiineis. In otn RSI RSII' e\|n iimciti*. 
SAFI has Iiii*ii ext lii*ivi'l\ used lm d.ti.t 
liaitslers. .mil die r»nl\ problems encmum-ini 
li.tse been tied to iiiisinakh of oioilems lm 
example, the European srandan I un»leiiis 
tliller limn die L .S. M.uid.uds. su spe.t.il 
purpose ones have in lie iimiI lor lim-uniiti- 
iiemal data liaiisfci. I in.dk. to be laii it must 
he .stater! that «c do uni believe lhai SAFI is 
ilir:mswi*i n> all i nmtniinii atiun problem*., 
hut h>i it .nisi i-i nl" modest .iinniiiiis >>l d.u.i. 
messages, meetings absn.tr is. m„ it has unm 
(listinti ;nlv.mi.iges iciiiipnri-d in die iuui- 
tinned "nelwurk* pioiorolv 

Geneva Experiment 

The science of seisinologv is nl puli lit a I in- 
terest in the sense tli.it uiirlergrriuiul nurlc.ir 
explosions oak ran lie detect crl bv seismic 
means. I lencehinli. to extend the present test 
ban treats to emu prise a h,ui on underground 
explosion*, mam commies insist on ail acie- 
qme global seismological sv Me ui |ot itiuttilor- 
ing compliance will) a Iul it re potential cum- 
preheiisise test Iran treaty iC.Tli). I liter na- 
tional disarmament ucgulMlious in the 
United Naiiuns regi are largely delegated to 
the Confereiue of Disarm, inieul (CD) whose 
member states regularly convene in Geneva. 
The political grouping has established an ud 
hoc group (not restricted to C-D member 
states) for providing technical (seismological) 
advice on a monitoring system for under- 
ground nuclear tests. Last year, the ad hoc 
group's Norwegian delegation decided to 
demonstrate in practice ihe RST and RSTE 
concepts during its August session. These ex- 
periments, schematically depicted in Figure 2, 
will now be described. 


Demonstrate RSI' operations from the tnp- 
lloor restaurant in the U.N. headquarters in 
Geneva for an .'iitcndance of some Kill per- 
sons (political and scientific ex pens). The 
demonstration was to const it me the major 
pan of an nffieial Norwegian lCcepiiuu (cock- 
tail party) at the Tcsiaurant. 

Preparations 

The RSI' and RSTE functions described 
previously were rigonrously tested out al/lic- 
tween NORSAR (ncafr Oslo). DARPA (Wash- 
ington), and E..Thorcseti's siiidy ill his home 
in Trondheim, using Ihe Northstar, NOR- 
SAR's PDPII/34-RSX1 1M, and DARPA's 
PD1 1/4*1 -UN IX. 

Genieva Installations 

Tlie RST equipment — Northstar, terminal, 
linntcr, graphic display screen, plus mo- 
dems— was sf tipped by air to Geneva and in- 
stalled temporarily ill the Norwegian mission. 
A locally rented video display screen of I.R ni 
was included in (he. extended testing. The 
only surprise encountered was dial die tele- 
phone Liming beeps were so strong that the 
1200 build modems occassional ly missed com- 
mands with the consequence of garbled infor- 
mation. This had no consequences for the 
data transfers, shied the SAFI' protocol ban- 

Article (rout, an p. -)‘J2) 
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Chapman Conference 
on Vertical Crustal Motion: 
Measurement and Modeling 

A Chapman Conference on Vertical Crustal Motion: Measurement 
and Modeling will be held October 22 — 26, 1984, in 
Harpers Ferry, West Virginia. 

Convenor: William E. Strange 

This conference will bring together scientists who measure vertical crustal 
motions and those who analyze and model these motions with the primary 
objective of obtaining close interaction between the two groups. Emphasis 
will Ik? on vertical crustal movement in North America. Questions to be. 
addressed will be(l) what are the accuracies and error sources associated with 
each data type? (2) What is the extent of the current data base? (3) How 
accurately do we know vertical crustal motions in North America? (4) What 
are realistic expectations of con tri buttons from space systems and other new 
technologies in the next decade? (5) What is the current status of modeling 
vertical crustal motions? (t») How important is vertical motion information to 
understanding and modeling earth dynamics? (7) What are the measurement 
requirements to support modeling and analysis in terms of temporal and 
spatial density and accuracy? (8) What are the most critical deficiencies of 
vertical motion data relative to modeling anti analysis? 

There will be invited and contributed presentations. The Call for Papers 
was published In the March 20, 1984, issue of Eos. Abstract deadline is 
August 1, 1984. Abstracts should be submitted to the American Geophysical 
Union. 

For information on the required abstract format or further meeting 
logistics, contact: 


AGU Meeting Department 
21HH1 Florida Avenue, M W. 
Washington. DC 211009 
(202) 462-6903 
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The Actual Experiment 

Mu- KST in m. dial inn in die I’.N. irj.iiiur.iiil 
v.uv ii i it- iriil till iiml ln»l imlr ftll mill. The 
iiitiial cx|itihm'iiis in iluec steps were pic- 
i (.nil'll In a In id talk mi why*. and hows. Alsu, 
llie vide 1 1 screen pros id very mi l til I nr large 
aiiilii'iuc display nl luminal operations. 

Sufi 1. RSI i» KST unn iniink.it inn. 

Ann hi u tu dialing and low in mi a PUI'II'H 
i mi mi UNIX in Hashing, ii n. f».t .. over die 
ordinary telephone network using Bell ‘212 
modems. Transfer of waveform data (level II 
duia) and bulletins | level 1 data) I rum Wash- 
ington tu Geneva. In Geneva, we immediately 


For program Information contact: 
Dr. W. E. Strange 
NOA A/NOS/CNGS/NGS/N/CG1 1 
6UI1] Executive fllvd. 
Rockville, MD 20852 
(301) 443-2520 


displavcd l he analog waveforms on the raster 
scan graphic display screen and the video 
screen. 

Sup 2. KST in RSI E ciMiiiminicathiii. 
This iiivnlvcfl dialing and log in a nn PDPM/ 
34 at NORSA,. Kjeller, Norway. From the 
PDPI 1/31. wc extracted real-time inlormaiinti 
on the stains nl the seismic network in south- 
ern Norway, including the detection log. 
ivliich in Him was used to select a few. pre- 
sumed |Kinicular events for display and anal- 
ysis on die mcmiuncil screens. Alsu, vvuve- 
iorm data from die NORSAR library weie 
eMi.ic ird and displayed. 

Step 3. This involved calling ihc North- 
siar "sisier" RSTE in Trondheim. After estab- 
lishing the modem link, we were able to dem- 
onstrate the RSTE functions described in the 


previous section. To generate some events, 
we started sampling with a rathei low thresh- 
old and. behold, E. Tlwreseu s wife slammed 
a dour at the appropriate moment creating 
the most spectacular event. This was imnicdi- 
aielv transferred to the RST in Geneva, and 
10 s afterward it was displayed on the video 
screen. 

Ad Hoc Demonstration 

After the above experiments had been 
completed, a delegate from Australia asked 
us whether we could log in uit his computer 
in Canberra. Given the telephone number 
and password, we could, on the first try, ex- 
tract local bulletin files, eu. Further, the dele- 
gate drafted a message for his colleagues for 
proof of connection, which in turn was trans- 
ferred to the Canberra computer. This ail 
hoc demonstration proved rather convincing- 
ly the feasibility of global data exchange. 

An important aspect of the above experi- 
ments conducted from the U.N. building was 
that the RST hardware has a price tag of 
about $6000, while the Norihstar microcom- 
puter itself costs about $3000. 

Future Prospects 

The next step is to improve both RSTE 
and RST, particularly adding a more power- 
ful CPU, an array processor for FFT matrix 
inversion, etc., and a few megabyte of memo- 
ry to the RSTE. This will permit extensive 
data operations in the field and also allow 
distributed processing in the nodes of our 
network. 

Additional field functions might include 
more filtering options, beam forming, spec- 
tral analysis, and rough event locations. The 
RSTE would then be able to generate auto- 
matic bulletins (level I data) and higher quali- 
ty level II data. The net result will be less 
communication and thus more cost effective 
operations. 

The RST development will be directed to- 
ward the experi-svstem concept. This means 
that an RST should administer several 
RSTE's and retrieve event data relevant for 
traditional analysis work and research. It 
should also have the option to retrieve bulle- 
tin tiles and level I data from foreign data 
centers, in formation that would be very help- 
ful in local bulletin work. With such a data 
base hinted at above, combined with ad- 
vanced analysis routines, interactive analyst 
analysis, and wave parameter extraction 
should function expertly. Most important, in- 
dividual seismologists, particularly those with 
a knack fur microprocessor technology, 
should be able to participate actively in these 
developments, even from their studies at 
home. 

Acknowledgment* 

We are much indebted to the Royal Norwe- 
gian Ministry of Foreign Affairs for research 


grants which made this work possible. Special 
thanks go to Amliassudor Sien l.iiixibo, Nor- 
weginn Mission, Geneva, lor support anden- 
ctiurugemeiit anti to A. U. Kct r (DARPA) for 
invaluable loiiceptional advice. NORSAR 
loutrihmion ftftft. 

References 

Anonymous. Enhance and lest the remote 
seismic terminal, 7Vr/i. iirp. RAl-FTR-CH- 
S3-OI, Rmmdout Associates Inc., Stone 
Ridge, N.Y., 1983. 

Boll, B. A., Seismology in the digital age, pa- 
per presented at 22iul General Assembly, 
IASPEI. Hamburg, Aug. 15-27, 1983, 
Chinnery. M. A., A. G. Gann, and A. U. 

Kerr, Design and development of a seismic 
data renter, in Identification of Seismic 
Sources: Earthquake «r Underground Explosion. 
edited hy E. S. lluschyc, and S, Mykkelt- 
veii, pp. 831-842, D. Rcidel, Hingham, 
Mass., (981. 

Dewey, J., and I*, liycrly. The early history of 
soismometry, Hull. Seism. Sue. Am., 59, 183- 
227, 1969. 

Engdahl, E. R., J. Peterson, and N. A. OrsinL 
Global digital networks: Current status and 
future directions. Hull. Seism. Sue. Am., 72, 
243-259, 1982. 

Fink, K. (.., 0. I.eringc. and H. Nilsson, 
SAFT: A simple ASCII file transfer system: 
User and implementation documentation. 
Spec. Rep., Stockholm Uuiv. Computing 
Centre, Stockholm, Sweden, 1981. 

Gnnse, R.. and C. R. Hull, Directory of world 
digital seismic stations. Rep. SE-32, World 
Data Center A, Boulder. Colo., 1982. 
Incorporated Research Institutions for Seis- 
mology, Science plan for a new global seis- 
mographic network, report, 1984. 

Kirstein, P. T., U.K. experiences with the 
ARPA computer network, in Exploitation of 
Seismograph Networks , edited by K. G. Beau- 
champ, pp. 55— HU, Nordlwiff-Leiden, The 
Netherlands. 1975. 

Lee, W. H. K., and S. W. Stewart, Principles 
mid Applications of Micrurarthtjiuike Networks, 
Academic, New York. 1981. 

Mellon, B. S.. Earthquake seismograph devel- 
opment: A modern history, I .Eos Turns. 
AGU. 62. 595, 198 1 «. 

Mellon, B. S., Earthquake seismograph devel- 
opment: A modern history. 2, Eos Tains. 
AGU. 62, 545, 1 98 1 A. 

Mykkeltvcil, S.. K. A si elm I, U. |. Dnnrnbos, 
and E. S. 1 1 use-bye. Seismic art ay config- 
uration optimization. Hull. Seism. Sue. Am.. 
73, 173-186, 1983. 

Ringdal. F.. and E. S. 1 litwbve. Application 
of at rays in the detection, location and 
identification of seismic events. Hull Seism. 
Sih . Am., 72, 520 1—5 221. 1982. 

Whimey. A., and M. C. Conrad, Call FORTH 
for realtime control programming, C-o mput- 
er Design, 81-84, April 1983. 


. ' l 







i i' : 


It if; 

jij J = 


Venus Mapper 
Resolution 

NASA program managers for the Venus 
Radar Mapper (VRM) mission have decided 
tu make improvements to the spacecraft’s 
SynLhelir Aperture Radar (SAK| system that 
will increase its mapping resolution hv one 
and a half times uvei the original design. The 
changes, including a doubling uf the system's 
range ha ml widl h, will add a total of about S5 
million tu a project budgeted at S3 59 million. 
YRM is scheduled tor launch lowanl Venus 
in April 1988 and will map more than 911*1 of 
the clnud-vcilccl planet's surface during its 8. 
month mission. 

The decision In the VRM program office 
at NASA headquarters in Washington was 
based on recommendations from the mis- 
sion’s prnjett office at ihe Jet Propulsion Lab- 
orator v in Pasadena, Calif. When VRM was 
included ns a new start in this yr.n’s NASA 
budget, the stated goals lor the mission were 
in provide u neat -global iii.ipol Venus at res- 
olutions better than I kin. nr n Highly equiva- 
lent to the resolution ol the Mariner 9 mis- 
sion that Inst res eaJed the geiilugic.il richness 
of the Matthau mu fate. The annul best radar 
resolution was in have lieen ulxiui 180 m 
(equivalent m an optical line-pair resolution 
of 369 nil uiiuin.ihle tor more ihuu halt the 
surface of the planet. VRM will travel an el- 
liptical or I lit and so will only lx* able to map 
the surface tor a I tat lion nl ciirli tiny. The 

highest resolution*! will ill the equatorial 

regions when the spacer rail is ilusesl to per- 
i apsis and the radar “look angles" arc the 
greatest. 

Now, with the improvements lu the SAR 
system, the resolution will range I mm 120 m . 
(again for more than half the surface) tu 
about 190 m in the higher Venus latitudes. 
This Is nearly an order uf magnitude better 
limn what the .Soviets have obtained with 
their Venera 15 and 16 orlnters now ending 
their mapping missions around Venus. Those 
spacecraft arc mapping between 25 and 33% 
of the planet, primarily n ruuml the north po- 
lar region,, at resolutions ganging between 1 
gnd 2 k ip.AVI ii|e the Vcti^ra. images have' 


proven very interesting to the few American 
scientists who have had access to them (the 
Soviets still have not released the pictures 
publicly), VRM promises much sharper im- 
ages and more complete coverage. 

U was the Venera results, in fact, that pro- 
vided the impetus to make the improvements 
to VRM's radar system. “When our (VRM 
leant) scientists looked at the Soviet images 
and hegan seeing all the interesting topogra- 
phy, they began to see how muclt more detail 
they wanted." says VRM Program Manager 
Rodney Mills. "We decided wc wanted to 
squeeze out as much resolution as we possibly 
could." Gordon Pcuengill uf the Massachus- 
setts Institute of Technology, the radar in- 
strument's Principal Investigator, says that at 
resolutions close to 1 00 m, scientists should 
be able to detect all the processes (hat might 
shape the Venusian sui face with the excep- 
tion uf wind erosion. The clarity of the VRM 
images will Ire particularly helpful in dating 
the relative ages of overlapping lava flows on 
the surface. 

According to Mills, the improvements to 
die radar system will affect range resolution, 
hut won't significantly allcci the azimuth res- 
olution of the images. The SAR instrument, 
built hy Hughes Aircraft, is the only science 
iiistnunenl on the VRM spacecraft, which is 
being built hy Martin Marietta. The radar is 
similar to the ones that have been flown suc- 
cessfully nti the ScasKt mission and the Shut- 
tle Imaging Ratlar-A (SIR-A) experiment dint 
llcw onboard Columbia during the second 
tlighi of the space shuttle. It operates on the 
principle that changes in dupptcr shift of a 
reflected signal can be combined with range 
data to construct two-dimensional images of a 
planet's surface that resemble photographs. 
Because Venus is perpetually enshrouded by 
clouds, taclar is the only means to image its 
surface. 

Venus Rador Mapper will also soon hare a 
new name. NASA officials have been whit- 
tling away at a list of candidate names that In- 
clude some historical figures (along t he line 
of Galileo and Giuttq) and some, more tradi- ' 
lional spacecraft names (along the line of , 
Voyager and Pioneer). VRM is expected to 
shed iu acronym arid be "fe-christened'' ' 

■! . sometime before the end pf 


Anne Burford 
to NACOA 


Anne Burford, who resigned as administra- 
tor of the U.S. Environmental Protection 
Agency (EPA) in March 1983, has been ap- 
pointed chairman of the National Advisory 
Committee on Oceans and Atmosphere (NA- 
COA). Seven others have been appointed to 
the 1 8-member committee, which advises the 
president on ocean and atmosphere policy. 

Burford succeeds John A. Knauss as NA- 
COA chairman. Knauss, whose term of office 
on NACOA officially expired on July 1, had 
been on the committee tor 6 years. Burford 
resigned from EPA following controversy 
over hazardous wastes. 

In his proposed budget for fiscal 1985, ns 
in recent years, President Ronald Reagan 
eliminated NACOA. In previous years, Con- 
gress has reinstated the committee. Bills (S. 
1098 and S. 2538) to reinstate NACOA for 
fiscal 1985, which begins October 1, have 
been introduced and have been holly debated 
in Congress. A conference between members 
of the House of Representatives and the Sen- 
ate to discuss NACOA’s future — including re- 
constitmingThe committee in a different 
form — will be held probably between J uly 23 
and August 10. 

Also appointed to NACOA are John E. 
Bennett, a retired Navy captain from Solana 
Beach, Calif His term expires in 2 years. Wil- 
liam Brewster, vice president and director of 
the Atlantic Salmon Foundation and chair- 
man of the executive committee of the Inter- 
national Atlantic Salmon Foundation, will 
serve until July 1985. Lee Gerhard, Getty 
Professor of Geology at the Colorado School 
of Mines, has been appointed until July 1980, 
Judith Kildow, appointed through July 1986, 

9 ** an associate professor of ocean policy at the 
: Massachusetts Institute, of Technology. Mary 
Ellen McCaffiree, appointed through. July ' 
1985, Is former administrative assistant to 
Sen. Slade Gorton of Washington and former 
director oF the department of budget and 
program development for King County, * • 
wnsh. Naffian Sonenshein, whose term ex- 


pires in 1986, is assistant to the president o 
Global Marine Development, Inc., of New- 
port Beach. Calif. Gordon Snow, apnomiro 
through 1985, is assistant secretary for rc ' 
sources of the California Resources Agency ' 
Sacramento, Calif. „ j 

The next NACOA meeting is August r 
3 in Washington, D.C. NACOA meets eigm 
times per year. Sieve n N. Anasiasiott n «*> 
executive director . — HTR 
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Meteorologists (rout the L’nivcisiiy u( Utah 
have discovered water droplets as cold as 
-36®C at the Inse of tin us « kinds, the mld- 
esi temperatures at which liquid water has 
been confirmed in clouds. Because earlier 
models of ladiation transfer in the atmo- 
sphere had assumed that the clouds at tinus- 
laver altitudes (6,000-12,(19(1 in) were com- 
posed only of ice enststk. the presence uf liq- 
uid water may affect how these models are 
constructed. 

A team led hy Kenneth Sasscn oJ Utah's 
Department uf Meteorology used ground- 
based polarization laser radar (lid;n ) to delect 
ilte water droplets in a cirrus cloud layer ap- 
proximately 8.2 km above Rou Ider, Colo., last 
October. By analyzing the polarization of la- 
ser light rescued from cloud particles, the li- 
dar system can identify whether tltc cloud 
contains water or ke ctystak and can provide 
information on the type and distribution nf 
ice crystals within the ilnud. 

The lidar results were sup| juried by data 
from an instrumented aircraft of the National 
Center for Atmospheric Research (NGAR) in 
Boulder, which (lew through the 1.9-km- 
iltick cirrus cloud near its base, measuring 
the sizes and concentrations of crystals and 
droplets. Tltc combined lidar and nirirali 
data showed that liuufil water droplets oc- 
curred in a narrow layer at the bottom of the 
cloud, with a density of up to 130 drops per 
cubic centimeter and temperatures as low as 
-S5*lo Within 100 yards above the 

base of the cloud, the water appeared tu 
freeze rapidly into ice crystals. 

The supercold liquid droplets, according to 
Sanen, probably are short-lived, lasting "only 
a mailer uf minutes" before freezing. At tem- 
peratures bcluw -40"C:, be said, water is be- 
lieved to freeze spontaneously. These drop- 
lets, however, take some lime before they 
turn to ice. A passible explanation is that 
there is a relative scarcity of dust panicles 
and oilier coiulensaliuit nuclei at the high di - 
ms altitudes, so that it takes longer for the ice 
crystals to form than it does at lower alti- 
tudes. 

Cirrus clouds hate been shown to plav a 
pari in the transfer ot solar and terrestrial ia- 
‘lotion through the atmosphere, and this ra- 
diation budget in turn lias a great alien on 
global climate anti the atmospheric green- 
house affect. Climate hi'kIcIcis have assumed 
tip until now that cirrus clouds were nude 
entirely uf kc crystals and have used approxi- 


. 7 . . Muipi. ot these crys- 

tals in their computer n, oriels to predict how 
iwliainii will he scattered. Water droplets are 
sphukal though, and they scatter radiation 
diflcrenfls than hexagonal crystals. If the wa- 
ter layer is a permanent feature at the base of 
cirrus clouds, even ir die layer is only 100 m 
thick, it would mean a change in the radia- 
tion liatislcr models. The next step, accord- 
ing lu Sasseii. is tu continue lidar investiga- 
tions oi other cirrus clouds in see if this water 
layer occurs elsewhere and if the base r»r the 
clouds remains watery over a long period of 
nine. r 

Congressional 

Capsule 

Several geophysics- related hills were passed 
as the House of Representatives and the Sen- 
ate each scrambled to complete as much busi- 
ness us jxissible before the recess Ibr the In- 
dependence Day holiday and the Democratic 
National Convention. The House and Senate 
will reconvene July 23. 

Tlte Senate ratified the compromise ver- 
sion of the Li ltd Remote-Sensing Commer- 
cialization Act (H.R. 3153) (£us. July 3. 1984, 
p. 425) in the final hours before recessing. 
The bill was expected to be sent to President 
Ronald Reagan (hr his signature us Em went 
to press. 

In addition, the House passed H.J.Rcs. 

555. which designates July 29. 1984. as Spate 
Exploration Day. in coinnicmuiuiiun of the 
15ili anniversary of the Apollo 1 1 moon 
landing. The House also passed S.J.Res. 257, 
which designates the year that hegan July 1. 
1984. as the Year of the Ocean (Em, jinic 19. 
1984, p. 402). The Semite had passed the 
measure on June 8. 

The House approved a version oi H.R. 

3282 reauthorizing and amending the Clean 
Water Act. Although the Senate Environment 
and Public Works Committee repotted nut 
the Senate veision ol die bill 9 months ago, 
the entire Senate lias not voted on the bill. 

The House passed the Water Resources 
Aulliorizaliou (14. R. 3678) bv a 259 tu 33 
margin on |mic 29. There is no companion 
bill in flic Senate. The bill details uept f nr 
ihc "coiisc-tvalioii and development >>l waiei 
and related resolute* and the improvement 
and tehahiliiaiiiiii ol the nation's w.uci re- 
sources inh.isiimmte ." Miuli ol the bill deal* 
with regulating heath erosion. Hoods, dunk- 
ing water supplies. ;unl ihatmel tmig.iiioii. 
tonsil tu lion. ,md engineering l«\ the U.S. 
Army Corps ol Engineers .—HTR 
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BOSP Solicits 
Community Input 

To fulfill its ink- in serving the ocean sci- 
ences coiniiiuiiiiv and the- ierier.il agencies 
that iuiul ocean activities, the Board uf 
Ocean Science anil Polity (BOSP) of the Na- 
tional Research Cminril is calling for coimim- 
nity input m a report mi fiimre trends and 
new opportu iiiiies in ocean science and pnfiLV 
iliiougli the year 2lifi0. 

BOSP is seeking infill mat inn mi Lite needs 
and o])|ini utilities in the iteld as hinatlly tlt- 
futed as ranging (tom augment ut ion of exist- 
ing activities to new facilities to new ideas. In 
its first stage, the stuck will consist id a series 
of reports focused nn It) areas (sec list be- 
low). The second stage will focus on themes 
Hint link (he defined disciplines. Ideas and 
suggest ions ahum linking themes also are wel- 
comed tin the BOSP report. 

The areas nf study aiul the scientists assem- 
bling information on them arc listed below. 

• Oceans 2001): Brian J. Rothschild (Uni- 
versity nf Maryland. Solomons) and John II. 
Steele (YVonds Hole Oceanographic Institu- 
tion) 

• Physics; D. James Baker, Jr. (Joint Ocean- 
ographic Institutions. Inc.) 

• Geology and geophysics; Charles l„ 

Drake (Dartmouth College) 

• Waste disposal: Edward (Infilling 
(Scripps lnstitiiiioii ol Occuiiugiaphy) 

• Minerals: G. Ross Heath (Oregon State 
UniverMiy) 

• Policy science .util law: Judith T. Kildow 
(Mussai-liiiscits Institute of I eilmologr) 

• Biology: James J. McCarthy (ll.n v.nd 
Utiiveisiiy) 

• Wcalitct and climate: Rogei Revelle 
(University of Calilornia. San Diego) 

• Glieiinsiiv: Kail K. lit rcki.it t (Yale Uni- 
versity) 

• Economics and business: Robert M. Su- 
low(MlT). 

l liesc reports, being pte|Kire<l tioiv, will l>e 
discussed at a meeting ol BOSP in August. 
Before then. rck*i.iui ill fin mat inn should he 
sent to the appropriate pet son or to Name 


TRAVEL GRANTS TO 
IASPEI REGIONAL ASSEMBLY 
HYDERABAD, INDIA 

Deadline for Applications 
August 31, 1984 

AGU has applied for grant funds lo 
assist lhe travel ol individual U.S. 
scientists lo the IASPEI Regional 
Assembly to be held in Hyderabad, 
India, October 31 -November 7, 
1984. In anlicipation of receipt of this 
funding, application forms for indi- 
vidual grants are available from: 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D.C. 20009 
(Telephone: 4B2-6903 
or loll free: 800/424-2468 
oulside (he Washington D.C. area) 

Maynard, Executive.* Sciiiriarv, Board cm 
Ocean Science and Policy, 2IOI Cmi.siiuiriuH 
Avenue. Washington, DC 24-1 1H (telephone: 
202-334-2714). 

Geophysicists 

Bruce A. Bolt, piolesvir of seismology and 
director ol the scisniogntph stations at the 
Univciriiy of California, Reikek-y. assumed 
thcchnimiuiiship lust month of titc Calilcu'itia 
Seismic Siik-iy Com mission. Established by 
the state Legislature in 1975 alter the 1971 
San Eernai nlit earthquake, the « mu mission 
advises die governor, state legislature, and lo- 
cal govern men is on all aspects of California 
seismic safety polii v. 

Fpm Dcsaubies, uirreiiilv associate srienlist 
at the Woods Hole Oieunographir hisiini- 
tintt. is joining die Cent re Oce.ninh igiqite de 
Bretagne in Brest. I'l’iince. Ik- will be in 
charge ol the (beau Aioustk ‘I oinogrpaltc 
putgiam lor the Centre National puui TEx- 
ploiiaiion des Oceans (CNEXtli. 
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scattered with random orientations but 
were located almost exclusively in firsi- 
vear ice such as that shown in the photo- 
graph. Puddling on .the ice Trom the melt- 
ing of snow and ice was near maximum 
area for the season. It varied greatly from 
place to place. At the time of the photo- 
graph and for some days preceding, the 
prevailing wind was from left to right (i.e.. 
a southwesterly). This has affected the 
dramatic asymmetric drainage pattern in 
the foreground of die photograph. Soutlt- 
wesierlies had also affected another Tea- 
lure, cresccntric shapes., to t he right or the 
open fault, which are remnants of bar- 
chan snow dunes. Deeper snow cover re- 
tards melting of the Underlying ice and 
causes the localization of ponds where the • 
snow depth is thin or nil. Most or the Icy 
l, higligroiind M photograph was due to 
deeper snow cover; some of it was due to 
ice deformation during Treezenp: (Tim 
photo was contributed by Arnold M. Han- , 

son, research scientist. Department or Al- 
, ... ri..’,«Miiv nrWaS i' . 


Proceedings of the 
Seventh Symposium on 
Antarctic Meteorites 

1 . Nag.u.i iKil t. Mi nt, nj .Y » it lust, of I’ul-n 
Res., vnl. 25. National liiMiiuic <•( I'ul.n R t - 
scanh. Tokyo, iv + 343 pp.. 1982. 

Reviewed by Martin Piiilz 

Since the Japanese Antarctic Rescarrii Ex- 
pcdiiinns (JARE) ot the National liisliiuiL- oi 
Polar Research (NIPR) in Tokyo begun find- 
ing abiindaiu melon iles in 1969, they have 
established a highly impressive record nl de- 
veloping the science of inctcnrilics in Japan 
on a broad inicrnaiional scale. As a part of 
this c(Ton they have held atmuul symposia in 
Tokyo, involving mainly Japanese scientists, 
sonic already well established in other areas, 
and an impressive at ray of younger ones. 
Some scientists from the United Slates anil 
oi her coumries also attend. The seventh sym- 
posium was held on February 1 9 and 20. 
I9R2. at llie NIPR. 

Before reviewing the proceedings volume, 
a few words should be said about the metcor- 
itic milieu in which the conference is set. 

Front a country involved only in a minor way 
with meteorilir research 15 years ago, Japan 
has emerged as a major force on the scene, 
bringing Torth nets’ investigators as well as n 
stream or new meteorites. Much of this 
accomplishment is due to Takesi Nagaiti, di- 
rector of the NIPR, organizer pf the sympo- 
sia and editor uf the volumes. He is helped 
by an able staff, both scientific and editorial, 
in producing the volumes, each ol which in- 
creases in quality, breadth, and size as the 
years proceed. 

At the seventh symposium, 47 papcis were 
presented, and the proceedings volume con- 
tains 25 papers that may |>e classified into 
four groups: two on classification, eigln on 
mineralogy and petrology, four on trace de- 
mem and isotopic geochemistry, and four on 
physical properties. . .. 

Mima and Malsumcno classified six new 
Antarctic chondrites and were concerned 
with determining those that were paired. Ma- 
son and Clarke chantctcrJzcd and classified 
100 new mttcoriie specimens. They silsu car- 
ry out this valuable work Tor the U.S, Antarc- 
tic program. 

Ikeda studied a C3 chondiitc containing 
various cliondritc components, wherein Na- 
gahara arid Kushiro studied similar compo- 
nents in a COS chondriie. Clarke and MuSun 
described a new mesosiderite with some tin- < • 
usual aspects, and Nagajutra studied FcNi 
mew! in four different provenances in type ft 
ordinary chondrites lo determine 'their codl- 
ing rates and implications for the parent : 
body history. Takedn and Ynnni examined 
Vamato 1979 aclionchitcp. including 'riglil po- 
lymiri eqcriies, a howardite, and a tirefliie. 


l*ol\ iitic i c-iiiiitL's help in uinlci Mainline tin- 
iKUliie u| llie has all ii |iaicin ln»dv. wlm It i> 
Mirt.lv tin in* ii>iii|ilc\ tli.ui L'tisiMuiU'il belt no 
tltc new Attraitlk r t ret eu riles were Imnnf. 

The nivifirr parent bruit is ;J«n rrmn* mni- 
plex than e.ttltvi believed, .w eddenieil l<s 
ihc Aiii.it ciu uteilue ilcMiibefl wlmli ion- 
luitts a thlee pyroxene assent hi age into pt- 
gciiitiics arid an .mgiiei. 

Met rillllc in ■ •icliiuii \ • liomli tics w,i> exam- 
ined I iv Miur.1 and inn ml tu 

differ Mitnewli.il honihiii.it nit-riilliii- Akat 

studied five ttpes ol p!t\llosilii.tie-« in die - 

Irix of a rurhumu.cmis tin mil rile and sngqe't- 
ed that it cuntaitib a new 1 1 A iiimer.il with 
an i iuersir.ii iited si rut litre of set pcttlinvlikc 
and brucilclikc layers. 

Shimizu and Masiul.t linimi Ge ;■ iioin.il ies 
and Yli-Lu devkuiotis in ihc REE of Aiinuciic 
cite rites, hut nut in the linn- Alt i.nuii ones. 
These deviations were mil foinid in other 
Antarctic meteorites, and they distms tfie im- 
pliratiuits fur pre- and post-t er resit ial pro- 
cesses pruritic mg lliesc ell'ecis. Takuoka stud- 
ied ilte noble gases and isotopic compositions 
of He, Nc. anil Ar in Yamaiu cbnndrues, and 
Vagi and coworkers studied Mm mg Nong 
tekiites. 

Isotnpically. Nishiiitura and Oknnu found 
excess * 4 Mg in a Yumuio LS clumdrite, using 
an ion inicroprobe mass analyzer. Komtird 
and coworkers concentrated on -“A I in Ya- 
mato meteorites, for which data of litis ivpc 
are scarce. They tilsu note that Aniarciir me- 
teorites are liiglitv contaniinnted svith li7 Gs 
deiivcd from nurlexi- test ex plosions. 

McFadden and cusvurkerfi made sped ml 
reflccinncc measurements on three Amaruic 
diogenites and observed measurable differ- 
ences when all ding unite spearn svere com- 
pared. They found bands due to spin- for bid- 
den transitions of l r e ,2, ‘ ions in pyroxenes fur 
the first time. Fujimoru and tu workers looked 
for preferred orient ntfim of' phyllusilientcs in 
two Yamaio C2 chondrites to relate it to de- 
gree of (lelormniinn. 

Nagatn studied 16 imn meteorites and 
magnet icttlly classified them into three 
groups. Nagat a and Ftinaki were particularly 
concerned with leiraiHOiriic- ikh smny mete- 
orites and nute that owing to its present e the 
NRM contains a highly sudilc ('iinqroneut 
with large tnaunclic mid optknl at t ism ropy. 
They alsu si uc lied the [Hissible effects of me- 
chanical stresses upon ihc magnetic proper- 
ties of stunr meteor ilea, rite piczoremiinetu 
magnetization (PRM). 

Sugiiira and Sirongwny siudied die mug- 
i telle properties of type ft and 4 ordinary and 
cnstatilc chundritcs ant! found complex re- 
sults with regard to the intensities of the 
magnetic field al different temperatures and 
discuss whether these are pre- or |Josi-arcre- 
tional events. Hama mi nnd Yomtigida siudied 
magnetic susceptibility anisotropy and porosi- 
ty in ordinary chondiiLcs and found that 

Books (co«f. oji p. -I-H) 
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Books (| mil. from p- W- T l 

compression (Luring ilit* ;iccu mil lul Lull Mu J? 4 -' 

of cliomli'iiic parent ImhIics was ilic main 
cause of the anisotropy. 

Miyiinmni anti coworhms a tic mp led u» re- 
duce the aliens of hlark inaierial from the 
spi'Clial roller tame nl inetetiiiiejun asienmU 
by Mime ingenious im-iliuds. 'I licit lcsnlis can 
lie helpful in milking realistic |iairiiifp 
of mcieuritt's and asteroids- Hie physical 
propei ties nf some iitifipiilibiiiied ordinary 
chondrites were measured by YmnoRitla ami 
Mnisni. They find a rough nenil whereby ]K»- 
rosi ty dec rcases sviili inci easiii « pci mb tgit 
grade lor II chum lritcs. Inn they cmiioi see it 
for L cbtnubiics. Knjii and coworkcrs studied 
the shape of FcNi grains in II and !. ordinary 
climnli ites and Imcl that die average shape 
parameter appears to decrease iviih increas- 
ing petrologic grade Imin '1 it* fi. Miyanmw 
and cinvorkcra studied the Iraiiiirc strength 
of various stony meteorites ami suggest that 
LO t linndriies weie larger than other pciro- 
lugic types nl L i litmdriics in space. 

Clearly, the results ol the mainly Japanese 
toiiiriliiitiuiis to this volume arc impressive. 
The volume contains abundant, lahles and lie- 
mes. iiiitl the typesetting is clear. Typograph- 
ical emirs arc- urn mo coin mi in. ami the hii- 
glish. while sometimes awkward, is generally 
very good. 

Marti it 1'ihiz is rfifiimimi nfth»’ IfrjiartMt’iit tj 
Miutuil Sririufi. A inn it tin Museum t <1 .Wifiii"/ 
//is / hit, iVni 1 I’m k. 


DOES YOUR LIBRARY 
SUBSCRIBE TO 

tectonics? 


tectonics is an international 
scioniilic lournal. sharply focused on 
interdisciplinary tectonic research. 

Why should your library subscribe 
to tectonics? Quite simply because il 
is the best journal in the held. 

Published bimonthly as a cooperative 
effort between the American Geophysical 
Union and the European Geophysical 
Society , each issue of tectonics con- 
tains original contributions in analytical, 
synthetic, and tnlagralive tectonics. 

tectonics deserves a place in the 
library of your institution or organization. 
This authoritative lournal offers: 

■ high -impact original articles 

■ extensive loldouls of maps and 
structural diagrams 

■ stringent refereeing standards, 
ensuring pubiicatfon of superior 
papers 

■ immediate access to the leading 
edge of tectonic research 

■ absolute resource tor scientists 
and students involved in regional 
geology, structure, tectonics, and 
hard-rack geology 
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POSITIONS AVAILABLE 

Postdoctoral Positlon/Unlveraiiy of ArhoMU A 
post (if litoral pritinn has beer. I imd Jt dw tmm 
and Pliira.-i.iry laileraiory. Univci inly ul Arm na. 
Tucmii. Aiimna. in July l'Jit. 1 . The research i» in 
die genci alarej of state and pl.uietarv ph: 
nmen .if the work t el.itc.1 in Voyage ■' EOl «*» i« 
duns at i he outer |>1»nei ctwoiinieia. 1 he pP; 1 '' 1 
imliiilex work in plasma physics tutRCincd immh 
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tip per atnimjiliiTic tmil auniral mmi 11 

ler! Salt U 1.111111 ami Nc|iuiiii. iMisplicrc- 

m.igiu-ii»|»lieie Iiimlclliiig nl Sat urn. and **'* 

. Ltli/etl .is, k*us id the iuicniell.ii -miei iil.inet.irs ine- 
ilium. I lii-appliiiinl -should have a hiwkguHiiid m 
am mil ami tin, k-uil.tr pliysn s wijli an iinrrcsi in 
nlaiietaiv atmustilirm. A, ij 4k at tuns shnuld coiiljiii 
siUi. siaiemcin nf interests, and tunic-s ol three ixl- 
t rentes, and sliiinlil lie sulmiillcd bv Angus .Hi. 
mm. hn liter i nl mm at inn can be niilamcd In u«i- 
lacling II. K. ShenunsVv. Llin.il and Planetiirs_ L;i»»- 
nr.iioi V. :'0L’n l. Ajn Wav, l nesnn. Arunna 8S7 1 \ 
li02-lVJI-l3IM. 

■J he Unis e nil y of Aiizuin is -m equal upimrium- 
ty/allir in. Hive .ltlioii enipluyer. 

Geochemistry InslrumenUtlon Technician. T he 
ncp.vrlincnt nf Geological Sciences seeks a fiWiH* 
staff icciiniiun n, be m cl urge nf iisanalyiical lacili- 
lies Maim ojuipiiicni imlnilcs X-t ay lliiorcsccnce 
und dilfiaitiim. aimnic alnorpimii. plasma emission, 
and ncunnn aclivaiimi. Dulles include euuipnwni 


researrli i niiniasizi: r- . -- .;y ; > 

cesses An opuorimmv cxisis u, p.ni cipaie m Hie 

SeiKirniicm. wlikli consists of '.l metcrtiAwtsn. 1 1 

Llnivcrshv and itisliiutiuns in the nearby Rs.se.nch 
Triangle Park. A uni it at ns should submit a rcsuiUL, 
SldS names and Chesses of ih.ee «fc.e,Ke*u, 
Dr. S.P.S. Arva. Ch:u rinan. Search t.oinmiUCL. De 
iMrlincni of Marine. Earth and.Aiiuospheni V - 
^ ceT Nortii Carolina State Univci^ny. Box «! «. 
Siik^ ^1:27095-8208; c.i;i-7:n-22iu. (.o.isider- 
adoii nf applicants will begin «m ScpiCT bct 1. 1 JR4 
Nonh Carolina State University is an Alhrmalivc 
Ac lion/ Equal Oppisnuniiy F.inployei. 

Project Anoci ate/Specialisii EJeciron Mlc^Piobe 
Lab, Unlvcrdly of Wlaconsin-Madlaan. Sirong 
anafyiical background in quantitative IMP analysis 
and familiarity with «mouW« « remnf. ll« L*l> 
has a 0-sp«tronielcr ARlSLMQ and a JEOLU 
50-A StM. Unties will include mstiumcnt mai n te- 
nant c, instruction c.r smdeiiis. deve opmeni of pro- 
cedures and analy sis. Research wdl be e«miraged_ 

A MS or PhD is recniired in Earth Science, CheniB- 
trv, Physics or Engineering. Minimum salary will be 
S(R,()nO/]2 nmiiihs with an MS- Send leiier of appli- 
cation. transcripts, resume, and names anti address- 
es of three references by Scniemher 15 to Dr. John 
W. Valley, Department of Geology & Geophysics, 
Weeks Hall. University of Wisconsin. Madison, W1 
53700. 

An equal opportunity employer. 


nl §24.188 1 to 5-G.0tJil depend- 
ing iincm fiiiulilii atioits and experience. 

Tmeicsictl amtlicaiHx ilmulrl write m Piiifessor 
R.C. Anime. cnutriiMii. lV-,K,rliiteni of Physics, 


University of IK-nvei. IHtivst, 1.1) HifillS. All In- 
ipiiries will be aiisweml. Iniiial inquiries should it 
elude a resiiiiii* of ibc- applii ant's applicants back- 

. 1 i.m... .. itri.i .ii'il ittliirAclt -mil 


Postdoctoral Research Associate Posilions/Geq- 
ohysics and Igneous Geochemistry. I be l nivcr- 
5iv of Maine at Orunn (UMO) has pusidocinial 
openings for a solid earth gCOjiliysicN and .in igm- 
olis gciiiliciniu. We seek a geoplivsicis. who w ishes 
in advance fiiiidaincmal mnlersia tiding of p.isl ami 
current thermal histories ol the Appalachian 
OruGcn in New England and elscwfirrc 1 he rcii- 


To begin a 8 ub scrip lion or to establish 
a standing order (or this aeries, 
have your librarian: 

CALL: 800-424-2488 
(202) 462-6903 (local DC area or 
outside Ihe contiguous USA) 

WRITE: American Geophysical Union 
2000 Fkjnda Avonw. NW 
Washington. D.C 20000 K7|7W 


Plan an San Fraiicfsco Now/ 

AGU Fall Meeting 

December 3 —i7, 1984 


nnu ncuiimi .Iiinn«i*<n. t-i 

nuiinienuruc. sh.iied respiinsilnlilv Inr caiibralioii 
and qua Ills cunirol. and st stems development. Rc- 
spunsibi lilies alsu include supervision .if and in- 
Viilvemenl in sample preparation, analysis uf KC"I"R- 
ic samples, and data rcdlictiuil. 1 he ap pi nanl iniist 
have cfcmonslrable lidiuratcrv/mcclwmcjl skills; abil- 
ities in elect rot tin tmtiblesh'wtinK and utility cimi- 
nuier uroai aimuing are desirable. . 

A lui'kgrxund in chemistry ur gcuihennsirv is de- 
sirable. npriuiiunilv of individual rctcarili exists 
and is encouraged. Salary (5IH.87‘i) ami ultimate 
level -.1 iriicgr.il ion ini" depart menial research pm- 
gr.iim (lept-iidi'in cau.li.laies a bill lies iniercsi 

and prnressinnal growth. Send resume and two ref- 
erence letters to: , . 

Dr. (i.K. Keller, f.hairnian 
Ucparimeni of Gcolugical Sciences 
Univcrsitv nf Texas at El Paso 
FJ Paso. Texas 70968-0555 
The University uf Texas at El Pasu is an equal op- 
ponunin.’airirmaiivc action eniplnycr. 

Marine Research Associate IV. Applications ate 
ins iteil for a iwu-sejr, st.ite-siip ported visidi moral 
Icllowship m iiMrtnc geuphs sics at die t .rjdtiaie 
bcliool nl Oci-unuurapliy ol the Unnerstu t,l Rhode 
Island for the pennd uf UitofK-r I, 1984 to Sepicm- 
lwr 3d. 1986. The marine geophysics group lias spe- 
cial inter isis in acrciionarv plate houndars stnu- 
litre* and processes, but we alsu cncmragc micrcsis 
iron, workers in coniineinal margin siruciui e. satel- 
lite gcuplissics, thcorctual geophvsics. or oilier 
lields related In die marine aspects ol genpliysiidl 
research- Salary range §24,13 1 to S30.7U depend- 
ing mi nil ali heal inns and experience. I'li.D. in ma- 
rine gcophssics or an allied liolel is icquired. be ml 
resume and name and addresses nf three reierc-m.es 
hs- Julv 31. 1984 to: Roger L. Larson, Marine Re- 
search' Associate IV Posuiun. Graduate School of 
Oceanography. Tlie Univcrsitv nl Rhode Island. 

P.O. Box 337, Kingston. Rhinlc Island irj.HS 1-0337. 

An A A/EOF. m If. 

PosldoclDral Fellow In Atmospheric Science. A 
position will be available beginning October l. 1984. 
at the Harvard- Smithsonian Center for Astrophysics 
for lheoretical analysis of the Slmtllc alow and stud- 
ies or upper atmosphere physics and chemistry. A 
Ph.D.. which involved research in .leronuiny. is re- 
quired. Send applications and names or three refer- 
ences to: A. Ualg.iriu,; Center for Astrnphvsics. till 
(■jiden Street, Camhridge. MA U'2138. 

Physical Oceanographers, 'flic Marine Life Re- 
search Group nt tlie Scripps instil hi ion of Oceanog- 
raphy invites iihvsiLol oceanographers to 3pply far a 
rese arc'll piHitiim. The- rc-sc.irch crpiivalcnt nf the 
professional Series (PH.ll nr equivalent required), to 
si tulv the cire-iilaiiini of the C.ililnmi.i current and 
eastern north tiacilk. sup|iort is offered for two 
sears After which the candidate may he expected to 
generate all ur pail uf continuing support. 

Salary range 523. 1WI— Hi, (HID. level id ap,wim- 
menl ni he imsc-d on qualifications. Position start 
date from 1 Kepiciulicr 1984. 

Please si'inl reMitnc and at least three references 
u, Dirixoir, Marine lair Research Group, A-0.W), 
Scripts hisiitiilfun ill (kcaungraphy. I at Julia, Cali- 
fornia 92(193 In Auuusi J . 1984. 

'I lie University of Uallloruia. .Sail Diego is an 
equal uppui lutitiy /aflnnuiivr asiiun employer 


University or Texas at Austin. The Department 
rd Geologiial Sciences ins lies applications lor a per- 
son to teach tie positional systems and peliuleiini gc- 
olugy at the undeigrailumc uml graduate levels and 
to conduct a vigottuii research program, including 
the supervisiun ul graduptc siiulcnis, ill the area uf 
the person's interest. The person piu» Ik willing hi 
leacli the uluve subjetis in nuii-uiajiirs qn txccaston. 
fl he pnsiiiun requires the P|i-U> and is njKn to I mill 
lenmc-iccking junior pent, in and senior -level per- 
mits. Availability by januarv . 1985 is desirable. Ap- ' 
pi teams sliuuhl submit u dejuiled restitne, names - ' 
and addresses of Use references, anil a statement ul 
leaching uml research iuicresis by November I, . . 
1984 to Dr. Eark- 1-'. McBride. Department of Gco- 
' haltal Sciences. Univcrsitv of Texas. Auxtln; Texiis 
.-.78712. Nctv Ph-D.-holdcrs slHiqld alsu submit a . 


current thermal liisiuriesoi me .-vpp.iianii.in 
Oruocn in New England and elsewhere 1 he rch- 
tliemisi would he cxpecicd In invcsiigaie vulcanic 
and iiliiionii suites in the Appalachians in Maine 
and in other tc-rr.uics. Current funding permits ap- 
I lain line i us l„r at Least 12 months. SiibjCLt t«, arrival 

1 r ! 1 r lirt.. ilara 1X1 %■ ktnl IIIPIll S Kill LI IlC 


llQklllKlILIll) m ' J ill 

Iif .nnktuaicd fmnlinK. llie ap|uiuiiiiiciHi lohIiI lie 
cxccndcti ioiwu yc-iri. Boili iippoimmcnl!i cimlU 
start .is early us August 1. 19H4. F.xrellein laciluics 
Tor Kcuthcimal research, coiiipuier .qqiliL.iiinns. 
uciroliigtc Tcsc-arLfi and gc-ucliroiiolHgu studies exisi 
at U MO. Ad, lit in n allv, limio'd funds arc- available 
for travel ami research, and the appoimees will lie 
ennuiragcd lu generate exierim supjwn imlmilual- 
Iv nr ihrnugh cinijieraii*--n will, existing _f milky. 
Please send inquiries, a vita, a list t.f referees, and a 
deseripiinn of research iuicresis to Friwaid R. Meek- 
er m ( ij niel K. l.ux. lHnuriinciil ■»( tW-nlngiral S- 1- 
cutes. ilU llnardnian Hall, Univeisiiy ol Maine at 
Orono, Orono. Maine 04469. Telephone calls may 
be made to 207-511 1 -2 1 52. and forwarded in linker 
nr Lux. 

The University of Maine is an equal nppnriiiniiy/ 
affirmative action employer. 


Limn ■■■ — --i'i — . — - r i i . — 

flrouml, oxpci iotitc. imilcrhiuviiKl micrcsis, and 
names nf ul least tin cc l eferetw.es. 

The Univcrsitv nf Denver is an equal opportunity/ 
allirsiutive aciwui cinpluyei. 

Environmental Science and Engineering, Inc. 

ESF., an iiitcni.UBHud cnvirnmncntal consulting 
cumpuny. lias an immediate need for the following 
individuals; 

Water Krsomres Modeller: Respnmibi lilies id in- 
clude the application nl ground and surface water 
(low und water quality models, maimcnaiicc of the 
water resources inndcl library, conducting statistical 
data analysis, and the preparation "f technical re- 
ports on modeling studies. Position requires an Mb 
in engineering ur applied science, two to five yean 
related extiericiKe with HIM and Prune Systems 
and excellent writing and con nnu meat ton skills. 
Experience with SAS nr SPSS Statistical Packages 

Qiuilit) SfVHtitl: Rcspcmsibiliiics to include 
ihc imcriirecauuii ul waicr «|ii^)iiy mcluamg 
ground water dam: conwniinant transport studies 
and behavior characteri/ulion of toxics chemicals in 
shallow ground water and surface water systems; 
und the preparation ol technical reports Position 
requires MS in environmental or geochemistry amt 
excellent writing and column mcauun skills. 

Ground Water Hydrologist*: Resnonsibilmes to in- 
clude the management of h.i/arduiis waste investiga- 
tioiis, ground water monitoring and .ninunninaii-xi 
assessments, gcphvsicttls Miwlies, grmin.1 water tun- 
ulv development and permitting, landlill stung ami 
land application of wastewater. P'«« ion requires MS 
in urology nr eiiviionnicnt.il engineering ana a 
minimum of three years experience; prior project 
munatrement exi»criciH e i cqtiii cd. . 

Inlcrc-stctl inoividuuls should submit ihcir resuni 
with salan rcquii cnicnis In: . 

Envirimmeiiial Scicnte & Fiigmecimg. Inc 
lK-pl. F DST 
p.ti. lfnv KSL 
GatiiesviHe, FL 32lKl2. 

An Equal Oiipiwiumiv Enqikrter. 


Rexearch Awoclaie/Research Technician. The 
University of Maine at Orono (UMO) has an open- 
ing for a research associate/research technician who 
would work in a small geophysical group. Wc seek 
an individual who can use and maintain modern 
digital electronic equipment; Tor example, multi- 
channel analysers. 1/0 interfaces Tor microconiput- 
era, digital plotters and digitizing tablets. Familiarity 
with BASIC and FORTRAN will be needed, and 
some geophysical field work may be required as 
pan oT the duties of the appointee- Current fund- 
ing permits an appointment for at least 1 2 months. 
Subject to arrival of anticipated funding, the 
appontmeni period could be extended in two veins, 
or longer. Cal Edward R. Decker at 207-581-2158 
or 207-581-2152 about the position. Otherwise, scud 
inquiries, a vita and a list of at least three references 
to Edward R. Decker, Department or Geological Sci- 
ences. 110 Qoardman Hall, University or Maine at 
Orono, Orono, ME 04469. 

The University of Maine is an equal opportunity/ 
affirmative action employer. 


Ocean Engineering Reseirch/Unlverxity of Califor- 
nia, San Diego. The Institute of Marine Be- 


ings Tor assistant/associate research engineers or as- 
sistani/anociate professors to participate in the de- 
velopment or ocean engineering programs. Candi- 
dates should have a PhTD, or equivalent in 
engineering, physics or oceanography, a publication 
record ancf should have interest in taking part in re- 
search In one or more of the following fields; 1) 
deep ocean waves, remote and in situ measurement 
and analyses of directional spectra, and wave/struc- 
ture interactions, 2) floating and fixed platforms, 
response to waves, structural analysis, corrosion and 
fatigue, 3) ocean floor geotechnical studies, initia- 
tion or mass movements, scour and soft bottom an- 
chors. The salary range is $25, 100- $35, 300, depend- 
ing upon qualifications. Appointment duration two 
yean with possibility of indefinite extension. Ap- 
pointment as professor is subject to the availability 
or an appropriate department billet. Appointment 
at the associate level requires a record of successful 
funded research. Associate professor rank requires 
teaching experience. Send resume and names of 
references before 1 September, 1984 to; F. N. 

Splcu, Director, Institute of Marine Resources, or 
FL J. Seymour, Head Ocean Engineering Research 
Group, Institute of Marine Resources, at Scripps In- 
stitution or Oceanography, La Jolla, CA 92093. 

An equal opportunity, affirmative action employer. 


Science Writer. AGU rc .-xp.ui.liHK Uw 

,in.l lias iniimxlL.n; ■i|n»iiiik I"' "'i”. 1 

nuxMlcr/wt iic-i . ( .indninit- ittiisi hr able- rewann. 

interpret, and wiile ««, new Mivniihc 

trends, and/or results lei re.uk- js. Will 

timely re-ji.it is on the ,-lkxts «»i giwei nmcnt legist 

lion nr scicue reuniiiintiiv ami the genera pu 

lie. In .iddiiiuii, iainlnl.it.- will Ik- eX iKclcd 1 F . 
ipatc ill AGU's dcvdmiinu intltllt inkiiiiuli'iil act 
ty. Salary § I9.1NHI— §23.<W>0. Send resume wrtli 
liews writing samples In: 

IV-t foil nt-l (Mine 
Attwriiati trcphvsical Union 
■JtlfHl l-lurida Avenue. N.«- 
Washiiigmn. D.C-. 2U0n9. 

Assistant in Research. f lu- Dc^vuikti.' i of 
rinc Sceime invito ajijihcaimns fl, ra nosi . 

a, iia.it it. reseat ill. Hm ix a 9-iimnih 1 J-g 
thin. A M.S. in ciil.fi- get .logy, 
icnl nr ininganii . licmixti v. ««r physical then 

m |"!roksit.-ri ex|iciifi,cf sliouhl htd>*|lc 

Ixtckginuiul in ik-i mingy .iikI lntttond'W ‘ 
kiumVnlgC nl >!■,,, y limictal 
Ik helpful id Iwvt* kmiwhxlge i t'fJSCJiafof* 
cspedaUv Iren. It and R.insSij- A km 
tliernHitfynaiiius ami ekxrtuilicmisirt wi . ^ 
experience with a vnr'niy of ai^utol l^h KJ 
and faiiiili.it ilv with hildu^iaplik searches is aiu 

Tills is a grant jmsitioii uml wj" ' oVihrcc 
nation i,l ftmdiiig. Renitnf and ‘he names 
references vlmukl In- sent to: 

l)i. Knl ten M. Garrels 
Univeisiiy of Smitli Hpnua 
Deijarimeiii of Marine ‘jcicncc 
Mil 7lh Avenue South 
St- I'c-tcTsliurg. 1 -lot tda 3 .3 7 “ l affirm3l ive 
The University ofScMult s tog date 

actioii/equal .qipimunuv uinujition. Lias g 
for applications is July 31, 1 SR-i . 


Electrical Eoiglncers/Coninuter 

loms AuBlysta/Physiclals/Malhcrnaticlxus- ^j,. 

tents Sc Analytical .Sciences. 1 n ^’ " /nc/jtls/l’hD de- 
company, invites apphtaiHiiw front 5 Jl rientc in 
grec holders to fill many pusutons- E- 1 ^lopmcnb 
Signal 1‘r.x.cssiiiEj li.irtlivnrc/sofiwacjJ ^ • 

CommunlcatHHi Systems R&D, Systcn i Sc|1B n|. 
Numerical anti Siniuluinn an'dtcs. K ^ 

Metcorolog) . Spate Sciences and re I p c ^j| cD t sala- 
Citizenship required bin mil a n ! l l s .' .. e f lls offered. 
ries and unpaiaHcd 'u, ffilfix. P irC<wr 

Please send resume to: Mr. Claries ^ (,ic . 

of Market ing. Systems Jk . A Yrt,,Sd lUtWdfii' d - ' 
Hanscont Civil Air TeriniiwI Building. 

MA 01731. ■■ 

SERVICES, SUPPLIES, COURSES, _ 

AND ANNOUNCEMENTS ^ 

Conaultant. Specialist in resource explo^^. . 
development (mineral, P elr ° in 

ler-mininig and petroleum cngiri | «perW Dte ^ 

Hopkins PhD with extensivt prac ^ fjj Rucdi 

the Middle East andelscwdiere. Mu‘um^ 4 A „en- 
in Persian and Turkish). Repl Iwlda Avenue, N ' - 
can Geophysical Union. 200D Florida ft 


.... in Persian and I urwsnj. 

Ioilrucior. We anuctpaie htnng a one-year lem- can Geophysical Union, V 

parary instructor beginning September, 1984.- Ph.D. Washington, D.C. 20009. 

degree preferred. The position might eveolve into a 
tenure track position- Must be able Lp (each a year 


cal mineralogy, ana petrography), and at least om 
or two courses in MincralTleiources and Ore De- 
■ posits. Participation in ofte or more introductory - 

, courses may Be required, in addition, the successful •• . , v’’ ^HoaaUQSi 

, apdicam will be expected fo copuibuie'to.hoth our ■ ■' Tnll VOUf- .frlonCIS, r _ii 

underentduaieandM SJ progrqihs; through parllcl- ., AGU.. V a " 

patbn in seminars, field' trips and student. projects. ■ &fl0 SttldSn* 3 ®P° U 'KarqhlP 

. 806-424-2488 tor nw"** 5 

'i -m&lffWSSBSiei:. &:■ : app totiore- 

An AA/EOE m/f.- n.' u - . i .m 1 'i— ' 


AGU ;; 
MEMBERS 


iDflC, nun l ii.y. iWiuviq aivu^m «u»i attuuui a 

row of their dluenatinii abstract. 

llie Uijiyertity is an cqithl Dpponiinity/aflirrrttt- 
jivx* aiMop ciiipktyfr. 


!■ An AA/EOE m/f. 

. i. • 


July 17, 1984 EOS 


Announcements 

Numerical Methods 

July 24—26, 1984 Numerical Methods in 
Science anti Engineering, Asliurst, South- 
ampton. England. Sponsor; The Crunpuiu- 
(ional Mechanics Center. (Cnurse Dcpari- 
ment, Conipuiaiional Mechanics Ccnicr, 
Ashtirst Lodge, Asitiim, Somhanipioii SQ4 

2AA, Englitntl.) 

The objective of litis slum cnurse is lo pro- 
vide the fu tula men lal nttmeric-ai skills re- 
quited lu solve problems commonly encoun- 
tered in science and engineering. The skills 
will be developed from first principles so that 
the practitioner will he capable of either writ- 
ing his own computer code or expanding and 
modifying existing codes. 

Mining and Groundwater 

August 27-29, 1984 Conference on the 
Impact nr Mining on Ground water. Den vet . 
Colo. Sponsor: The National Waicr Well As- 
sociation. (David Nielsen, National Wilier 
Well Association, 500 W. Wilson bridge- Rd., 
Worlhington, OH 430S5.) 

Deadline for early registration is AtigusL 

10, 1984. 

This lu-o and a half day conference in- 
cludes sessions on legal and regulatory issues, 
the hydrologic int]»tci of coal milling, 
groundwater modeling lo assess the impact of 
mining, the impact of longwall milling on 
groundwater supply, the impact of coal min- 
ing un groundwater quality, impacts ol urani- 
um mining and tailings sun-age on groundwa- 
ter, impact uf lead-zinc mining mi groundwa- 
ter, and dew-HLefing system design. 

Sinkhole Conference 

Oct. 15-17, 1984 First Miiliidisiipliiiai v 
Conference oil Sinkholes, Orlando. H.i. 
Sponsors: Florida Sinkhole Research Insti- 
tute, Univ. of Ccntml Florida. (Haris Bcxk, 
Director, Florida Sinkhole Research I iim it me. 
Cullcgc of Engineering. Unis ol (-cim.il 
Florida. Otlaiido. KL .'IliSlti; (el.: :l« i“»-J7r*- 
2043.) 

The geology ami engineering ol sinkholes 
will be explored at this mnlii-disciplinart U in- 
ference.' Tcul.il ive session topics in* hide 
ratues of sinkholes: remote sensing .tin I geo- 
physical detection of sink hole- prone mens: 
■sinkholes in the hydrologic cycle; man-in- 
duced sinkholes; engineering const i action in 
sinkhole- prone areas; repair und si. thali zitiion 
of sinkholes; and sinkholes and man: legal 
and societal problems. 

Snow Cover 

Oct. 17-19, 1984 CRRtL/ARO Workshop 
on the Interaction ol Radar wiili die Seasonal 
Snow Cover, (add Regions Research and En- 
gineering Laboratory, Hanover, N. 1-1. Spon- 
sors; CRREL, AGU Hydrology Section. (S. C. 
Culbeck, CRREL. 72 Lyme Rd.. Hanover. 

NH 03755.) 

The program will include live reviews »( 
active radar measurements, passive radar 
measurements, dielectric properties of snow, 
snow property measurements, and snow- 
physics. The major portion of the workshop 
will be devoted to open discussions on each 
of these topics. Short presentations will be 
possible during these discussion periods. 


IGCP Project 
on Tethys Margin 

Oct. 15-21, 1984 IGCP Project IU8: Evo- 
lution of the Northern Margin of Tethys, 
Bratislava, Czechoslovakia. Sponsor: Interna- 
tional Geological Correlation Program. (Alan 
Nairn, Earth Sciences and Resources Insti- 
tute, Univ. of South Carolina, Columbia, SC 
29208.) 

. "Tito thematic- working groups for the meet- 
tog will discuss sedimentation; liihofocies; pa- 
Icogeography; faunal aspects; structured his- 
tory; icnxiunal phase; compressions! phase; 
igneous activity; and geophysical aspects. 

Underwater Mining 
Institute 

Oct. 28-30, 1984 loth Underwater Min- 
‘"KlHsdtme. Madison, Wis. (J. Robert Moore, 
Tog ram Chairman, Univ. of Texas at Austin, 
Marine Science Institute, 200 East 26 1/2 St-, 
Ausun, TX 78705; tel.: 5 1 2-471 -4816.) 

; he technical program will include presen- 
a 10118 0n development of real-time in situ 


. Please note: 

Janies J. O'Brien, editor of JGR-Oceaus 
Has a new address. The new address is: 
JGR-Ocearis 
P.O. Box 2254 
- Tallahassee, FL 32316 


marine minerals analysis system; icunnic set- 
ting of the Juan de Fiica sulfide depusils; rc- 
cent National Oceanic and Atmospheric Ad- 
ministration studies oF seveial vent sites nn 
the Juan de Fuca ridge; use of scallnor sul- 
fide data in exploring for sulfide deposits on 
land; new marine mining research and explo- 
ration programs; the continuous seafloor sed- 
imeiu-avay system; ground truth confirma- 
tion; and phosphate resource potential in 
Gnsluw Bay, North Carolina continental 
shelf. 

Dallas Peck, director nf the U.S. Geological 
Survey, will present the keynote address, enti- 
tled "Marine Minerals Research in the Exclu- 
sive Economic Zone." 


Geophysical Year 

A date at Lite end or an entry indicates 
the issue of Eos in which a lull meeting an- 
nouncement was run. 

A list uf abbreviations used in the Geophys- 
ical Year talcntlm appears at the end of die 
calendar. 


Future AGU Meetings: 

Fall Meetings 

Dec. 3-7, MW4. Sin Fiiiiliiwii 
tAbilrarh due iitid-Srplnnki 

D«. Jl-13, I'JKi, !mii FTamiid 
tAbflnirh diii mid-Si-filriiil’i t I VS J) 

Spring Meetings 

May 27—31, l!W5, Hahiinorr 
(Abih.tr Is due roily Murrb IWl 

Regional Meetings 

I'acilK Ni.it tlnresi Ri-giunal Mcviiug 
Sopi emtiL-r 7-K. 19*14. f urvallis. Urcgmi 
(AMifirtt due .4ngi»*» I. /wi) 

From Kanuc I1 t.iik.Ii Htiliiilngt lljw 
Ajjiil Hi- In, i*Wi. I m 1 1 :• illitis. ('.iiliiKitlii 
(,4/nflilch .Inr Dei ruth l .’ /. I'>S-I fin h\- 

diidvgnh; brbiH.in I /'*.S'S /,■> itudmtii 

Chapman Conferences 

Till- MaurK-insiiliviii I'iiLu t :qi 
Aiiguxi 9-9. I' WI. h.iilluill* 

YL-nik.il i riiniiil Miitaui: 

Mf.iNiJi L'ltii'iil .iii'I MiiiU-Iuig 

t>liilw-i 'J’.’-'Jli. I9H4. H.tijn-Is Friii. \V. Va 

lAI'.tulit. Jur August I. I "SI I 


1984 

|uly IM-2U Seismic Deronvolution Workshop, 
Vail. GmIu. Kpmisoi: SFG. IMvii Tiriiel. 
Ami) hciiliiLiinti Co.. Rcslmh Ii fetm-r. IM l. 
Box 591 , Tulsa. UK 7llll2.MFi.4i. 7. I1W4.1 
julv pt-^o Svinuusiuiii mt Wave [tiy.ikinu. 
Turbulent Mix mu, .nid Radio |*i mThiik *-r the 
Ocean Surface, Scncl.ii.Jap.il]. IJJ. M. Fliillips. 

I tent, uf EL.mli and PIjik-i.iit SLh-nccs, Julurc 
lircpkins I'liiv.. Italiiniurc. MD 21218; id.: 
301-33H-71KJ6.I 

julv 2 1 -28 Kiuliili World Confercna; on 
Earthquake Engineering, S.m Fiami&ci'. 
Spciiivor: Lari Itqu.ik Engineering Ri-tcjith 
[miiline. t j. I’enzin, LartliquaLc EngiiKrring 
Rcsearcli (iislitiiic. 2WW Tekgrduli An?., 
DcrLdcv. CA ‘14704: tel.: 415-848-11972.) 

July 23-2) Fantcrn Regional Groundwater 
Conference, N civ inn. Mass, hpansnr: Niniuiial 
Water Well Auuc. Tabunlift Div. (Alice 
VkkentiJii, National Water Well A«nc . ytlll 
W. Wilson Bridge Rd.. Win iliinHtcin. OH 
43(185; id.: 014-849-9355.) (June 12. 1984.) 
July 23-25 Sun inter Computer Simulation 
Conference, Boston, Mass. .Sponsor: Sucinv 
For Computer Simulation. t« - D. Wade, 1984 
SCSC Prouiain Chairman, Wade Engineering 
P.C.. P.O. Box 849, HiiiilinKton. NV 11743: 
tel.; 5 lfi-27 1 -6073.) (June 19. 1984.1 _ 

July 23-26 1 lilt lnternaiionaf Symponum on 
Urban Hydrology, Hydraulics, and Sediment 
Control. Lexington, Ivy. Sponsor: Univ. of 
Kentucky. |E. Hadeit. Coordinator, Office ur 
Continuing Educalion/Enmneering. 223 
Transportation Research Bldg., Univ. or Ken* 
tucky. Lexington. KY -10500—004 S : Id.: *5tK5- 
257-3972.)(Nav. 15, 1983.) 
luly 23-27 International Symposium on Llial- 
lenges in African Hydrology and Water Re- 
aourees, Harare. Zimbabwe. SponsuMi IAHS, 
UNESCO, WMO. (Zimbalnve Conference 
Board, P.O. Box A585 Avondale, Harare. 
Zimbabwe; tuL: 308222; telex: -1-283 ZW.) 
(June 19. 1984:) 

[uly 24-26 Water Rights Specialty Lunlcr- 
cnee. Flagsuir, Ariz. Sponsors: Ground Water 
Committee and Surface Water Cum mu ice uf 
the ASCE lirigatiun and Drainage Division. 
(Kenneth G, Keimnl. Saiuliwcsi U^tersltwl 
Rescardt Center. 2000 F.. Allen Rd-. Pul sun. 
AZ 85719; tel.: 0024329-6361.) • 

luly 24-2C Short Cuursc chi Numerical Math- 
oda in Science and Engineering, Ashnrit, 
South am pion, England. S|Hinsori (.oiiipuia- 
iioitiil Mechanics Institute. (Canii pit lilt tunal 
Mechanics Center. AsUttrat latdge. UM 
Soutliainpiun SOI 2AA. England.) (|ul) 17, 

lulv 26-27 A Joint Workshop of Lite Commit- 
ree on aimaflc Changes and the Ocean and 
the Joint Scientific CommiUee fur World Cli- 
mate Research Panel. Scmdai.Jap.m. O M. 
Pliilli|is, Dept, birth nattmmn Scle ices, 
lohns Hopkins Unh’- Baltimore. MD -1218, 
id.: 30I-M8-7036.) , , _ 

inly 29-31 Conference on Educational Pre- 
requlslies for Water Resources MnunM. 
Baton Rouge, U. Sponsor Uniretllltcs Gouii- 
cil on Water Resources. (Varov Holmes. 

strve Univ., Cleveland, OH 4-1 IM. lc ‘- 2lfr 
368-4492.) (June 12. 1984.) ■ M 

lulv 30-August 2 Seminar Im Water Manage- 
J men! Practice, Zaria, Nigeria. Spon! ipi rs. I n- 
ternauorial Assoc. for Hjdraulic IteinKh a 
UNESCO. (Gttnnar 1 onah, Dcdl pT w ater 
Resources Engineering. Uind mstltnie of 
Tedt.. Fack 725, S-22p 07 Luiid, Sweden.) 

: (Dec. 6, 1983.)' ■ - - ' 


I uly 30-Augml 3 Eurogeophysics Assembly, 
lamv.iin-Li-Neiire, BL-lgiiiiii. Spniisur: Kui>>|>c- 
iiu Gcophytirnl Smiety (G. M. Itmwii, Hi-pi. 
of PhysiM, Univ. Culk-ge uf Wales. Alii-rifl- 
wyilt, Wales, U.K.l (l)ix-. 20, l l lK.l.) 

July 31 -Auu. 2 l-'imnli lim-riialiuiinl Sytnpo- 
sium un Stochastic Hydraulics, Unit, ul Illi- 
nois, Uihann-Clianiiiaign. Six it 1 st its: IAHK 
and AGU. (ik-n C. Yen. Wifwnt H. 1'ang. m 
Glenn t .Slum, Dept, uf Civil Eng.. L'lnv. nf 
lliinuit, 2llN N. Routine St., Urhaii.i. II. 

61801; l el.: 2I7-S33-UI587 ..r S33-CI53fi.l (Nnv. 
8, 1(183.) 

July 3 1 -August 3 Workslmp on Fission Track 
Dating, troy, N. V. Sponsors: (k-itcr.il Eire - 
trie K&n Lab., SUNV -it Albany. :md Rensse- 
laer Polytechnic Institute. (Donald S. Millei, 
Dept, of Geology, Rensselaer Polytechnic In- 
stiluir, Troy. NY 12181.) 

Aug. -1-14 27ih International Geological Con- 
gress, Moscow. USSR. Spunvus: USSR Na- 
tional Committee for Geology, IUGS. (Orga- 
itiring Ciiniiniiiec of (lie 27th [GC, Inst iiurc- 
of the [.iihusphere, 22. -Siaroiiiuneiiiy, Mos- 
cow. I09IKCI, USSR.) 

Aug. I'i— *.l Chapman Cmilcrciiccoit the Magne- 

S loaplieric Polar Cap. f air Links. Alaska. Spon- 
sor: AGU. (Polar Cap Meeting, AGU, 2ltnii 
1-lmidn Ave.. N.W.. Wasliinginii. DC 20i)il'J.i 
(Jan. 24. 1984.) 

Aug. 12- IG Iniernaiiniial Oinfcreiiccnn (lie 
(XcurretKe. Properties, .util Utiiiratiou of 
Natural Zeolites, Uud.qiesi. Hungary. -Spoil- 
sur: Hungarian Academy nf Sciences. If - Klt- 
gL-lliarcii, Secretary, Zeolite '85. Central Re- 
search I list it un- for Chemistry. Hungarian 
Academy oi Sciences, 11-152.1 liiulapcw, P.O. 
Box 17. Hungary.) (June 19. 1981.) 

Aug. 12-17 ‘Jildi Annual AWRA Conference 
.uni Syiiiunsiiini. Washingliiii. I). C. Co-spon- 
sor: Aliu. (Keitinili it. Reid. Kxeuitive Itinx - 
tor. Ameriiiin W.uei Ri-smiiit-.s Assin.. 3 1 Hi 
Giosy-i-imr l am-. Suite 2211. Hc iIk vI.i. MD 
2U81 1 ; tel.: 3tl I -1(13-81 ■lill.K Aug. III. 1983.1 
Ijime Si. I'I84.) 

A tig. 13-17 Got don Ruse-arc ii Coiiluieiue on 
Chemical Oceanography, Met iden, N. II. 
C.liairni.in: William s.iikm (Alexander M. 
CroicLsIiauk. Dim tor, Goidon Research Con- 
k-rc-iuc-s, Univ. of Rlnule Island. Kingston, Kl 
■■2KK I— tiMii I ; tel.: -in I -78:t-l(l 1 1.) iliuie Si. 
1981.) 

Aug. 13-17 12th Inin national Laser Radar 
i.iiiiferciKC. Aix-en-Piinx-iKe. El. line. Sinui- 
*m s; IA.MAP and AMS it. Meek- cu |. P. 

( >r. inier. Servire- li'Aercnioiiik- iln t ’NRS. 12iii 
Iniernaiiniial Laser K.td.u Cimli-rc-iKc-, IIP 3. 
91379 Vi-rrioics It- Bnisyun. Fiaiui-.MNoy. 8. 
198:1.1 

Aug. 14-17 S|H.-ii.tliy Con let elm- nil Water for 
Resource Development, Conn d'AIrn*-. Ida- 
lio. Spotivit: I It ill. mins Division ni ASCI. 

(I lari v l’iivi-1. Aim-ill an Sniiiit ol Ctui Lngi 
iiei-is. 3l.*i F. 1 7 1 1 1 Si New Ymk. \\ 1 sHl 1 7— 
2398: tel.: 2I2-7U*< 7491.1 
Aup. 1 1 7 i.iiiili- 11 -nu- -in Practical Applica- 
tions of (■ round water Mullcll, l •■liuulniv 
• )Iih». Sponsiiis: N. iiinii.il W.ili-i Well A ssi ii.. 

I nit-i ti.U iii.il (■loiiiidw.iiei MoiU-ling ( ciilui 
iD.icut Nielsen. (.nnU n-uii- C<kioIiii.ii*ii. N.i 
linual Water Well Asmii.. 5110 West Wilson 
Hriilgr P,f . W’oilhinelon Mil (XtIH’,. |H ■ 
i.l l.!s|i. ’i '.-..i , ijiine »•. P'M i 

Aug. 19-22 Pal liwavi anil F nl sin- 1 >u i-i_i 

|oi Environmental Data and Iiifiinnaiiun Us- 
er*, liciitcr, C> do. S]iousor: Ni JA.\. iSFS. |n- 
CMip ir.iie<i. I*.*.*. Ibo 2t«97. SpimglieM. VA 
22152.) (lime 5. Pwt.j 

A tig. 2(1-21 Gordon Keu-.iicli ( oiiteieiue on 
Organic Geochemistry, I'lyiuouili. N. H. 

I Jiainnan: Keith Kvi-ioolilcu. (Alexaiidc'i M. 
Cruickshaiik. Dim inr. Gordon Research Con- 
ferences. Univ. of Kin nle Island. Kingston. Kl 
112881 - 1 . 18111 ; id.: 41)1.78.3. Ill I I.M June- Jit. 
1981.) 

Aug. 21-29 Inirruuiinii.il Radiation Sympo- 
sium ‘84 iIRS). Perugia. Italy. Sponsor: f.\- 
MAP Radiation Commission (Giorgio Fiiiuo, 
Chuirnian. IRS '84. Dirciriimenio ni Pisica. 
CilL'i Umvcrsitarin. 1111 ) 8 j Koine. Italy; teh-x: 
INFNRU 01325 j.) 

Aug. 22-20 Field Cmi fern ice on Open Svsirni 
Hehatiur in Magmatic Evolution: relrologi- 
cj!, Gci trite micof, and Geophysii.il Con- 
straints, Taos, N. Mex. Sunnsor: Instituie l»r 
die Study iff Fardi and Man. iMikc- Dmigan. 
Dept, of 'Geological Sciences. Snuihern Meth- 
odist Univ., Dimas. TX 75275; tel.: 214-092- 


2759.) (Ian. 17. 1984.) 

,ue. 20-29 Geothermal Resource* Council 
1984 Annual Meeting. Reno. Nev. (Gcoiher- 
i it /■- ii nn u i-iRii n,..:. 


mal Resources (otimcil, P.O. Buv 1350, Davis, 
CA 95617: tel.: 916-758-2360.) (Eeb. 7. 1981.1 

Atm. 56-3 1 Seventh Australian Geological 
Convention, Sydney. Australia. Sponsor: Geo- 
logical Society "of Australia. (Secretary 7 AGC. 
P.O. Box 383. North Rydc, NSW. Australia 
2113.) (Nov. 29, 1983.) 

Aug. 27-29 Conference on the Impact of Min- 
ing on Groundwater, Ik'iivcr, Colo. Sponsor: 
National Water Well Assuc. I David Nielsen, 
National Water Well Assoc.. 51)11 W. Wilson 
Bridge Rtf., Worthington. OH 43DH5.) (julv 
17, 1984.) 

Aug. 27-31 Seventh IAHK Symposium on 
Ice, Hamburg, Germany. (J. Si nwarz, lie En- 
gineering Div.. Hunihiirgischc Scliilflidii-Ver- 
surhjnstall GmbH.. P.O. Box fiOU 929, 2001) 


Aun. 29-31 Symposium mi the Physics of 
Shallow Estuaries and Bay*, Miami, Fla. 
Sponsors: ASCE Cojst.il Engineering Re- 
search Council, Rnscmiiel School til Marine 
and /VlmiupherlL Science. (Physics of Sliallnw 
Estuaries and Bays, c/o Di vision nf Ocean Elt- 

S lneenng ami Anpltecl Marine Science, 

SMAS. Univ. of Miami, -liilHI Ric keiilMcker 
(atuirw-ay. Miami. FL 33 149; tel.: 3115-Slil-. 

4 IfiO.) 

Sept. 3-7 Quadrennial Ozone Symposium, 
fhtlkidild. Greece. SiMinsnrs: IAMAP Intern, i- 
tiitnal Ozone Comiiilssion HOC), (aminiissiiin 
of the European (ailniiiuiiiiiei, the Academy 
of Athens, anil WMl). (Christos S. Zerrtfiii. 
Chairman. Lcxal Organizing CaililliiilU'C, 

Physics Dept., (at mpus Box MU, Univ. ul 
Thessaloniki. Thessaloniki. Greece. Send copy 
of information lequcsi to C- D. Walsltaw. Sec- 
retary, IOC. Clarendon laboratory, Oxford 
Uttlr., Parks Rd.. Oxford. OXI 3PU. U K.) 

Scut, ii— 7 Conference on Stormwater and Wa- 
ter Quality Managemont Modeling, Hamil- 
ton, Ontario, Canada. (William Janies, Civil 
Engineering Dept.. McMawer Univ., Hamil- 
ton, Ontario, Canada, LBS 4L7.) (June fl, 1984.) 
Sept. 7-H AGU Pacific Northwest Regional 


Climate Processes 
and Climate 
Sensitivity ( 1984) 

$28 


/ i 

^ rnriBirariOfi ^ 


ill 


= » J I V #• w* 


Geophysical Monograph Series 
Volume 29 

Maurice Ewing Volume 5 

J.E. Hansen and T. Takahashl, Editors 
336 pages • hardbound • Illustrations 

Throughout ihe fourth biennial 
Maurice Ewing symposium, primary 
attention was given to fostering an 
understanding of basic climate 
mechanisms. Tlie unifying emphasis 
of tlie symposium — and this ensuing 
proceedings volume — was a focus 
on dim ale feedback processes within 
a broad range of Lime scales The 
30 scientific papers are organized into 
Ihe conventional divisions of alma- 
sphere. ocean, and cryosphere; each 
section hound together hvthe 
feedback process. 

30% discount Lo AGU members 

Call: 800-424 -24 88 

002) 462-6903 (local DC area or 

outside contiguous USA) 

Write: American Geophysical Union 

2000 Florida Ave.. M.W.. 
Washington, DC 20009 

Orders under 550 must be prepaid 

ffl-. —I OB accepted 


Sept. 9-1 ) 1’cnn.isc Cnnlrrrncc »ri the Geo- 
chemistry of the Environment Near a High- 
Level Nuclear Waste Repository, Ml. I limit. 
Oreg. Sponsim: Geological Snci«y ol Ameri- 
ca, Nuclear Regulatory (ajmiiiixMiin. I David 
Coles. Bailcllc Pacifii Nurthv-cM 1 -iIkjij lories. 


75*22911.) 


P.O. Box 999. Richland, WA 99352.) (May 15. 

1984.) 

Sepl. 9-14 American Society of Phoiogram- 
metry/American CongrcM on Surveying and 
Mapping Fall Technical Meeting, San Amn- 
nin, Tex. (Monica Milam. I9H4 ASP-AGSM 
Fall (Ainvcniiiin, P. O. Box 8 172. San Anto- 
nio, TX 7M20K.I (June 19. 1984.) 

Sept. 10-12 Seven lit Alimutl Miulisini Cnnf cr- 
enel- uf Applied Rexearch on Municipal and 
Industrial Waste, Madison. Wiv (i'itiltp R. 
O'Leary. Dept, of Engim-uiiiiR ;ind Applied 
Scicnre, Univ. of WucniiMJi-Exiemim). -132 
North l*ikc Si., Madison. WI 337ft ti: id.: tiUB- 
2fi2-tH93.) 

Scpi. 10-12 Oceans 84 Gnnfcieiiic und Exhi- 
IniHiii. Wiisltingion. I). G. S|XiiNiri: Murine 
Techniitiigy Souciy. AGU. und Institute of 
Elcctriiai and Elcrinmii's Engineviv/Orc-anic 
Engineering Sniirty. (iXetiuv 8} Inlmita! 
Program ( aimniillCe. 173d M Si. N.W., Suite 
-112, WailitiiBirm. DC. 201130.) (Nov. 29, I9H3.) 

Sepi. 10-14 niHiiiallpiial SynqMniiiin mi Hy- 
□ romechanical Balances or Fraih Water Syi* 
terns, Siiarkhulin/Uppula. Sweden. SjniiLuira: 
Swedish N;i lured Silence Hescariil (auimil, 
UNESCO, and IAHS. (M. Falkenmat k. Exer, 

See. NEKS. Coimn. for Hytlrcilugy. Usvfc 0711. - 
S-l 1385 Siotkliulm. Swctltn.) 

Sept. 11-12 Svin|Ms3uni un Water far Human 

Consumption, New Orlennv la. Spoiw: 
laniiiiunn World Kxposiiinn. ([Iptlernuiional . 
Water Symposia Scuts, lamisuina World Ex- 
pusllinn Inc., P. O. Box 1984, New Orleans, 

LA 70158-1984.) (July 3. 1984.) 

Sept. 12-14 Seminar on De grad a l ion, Rcii-n- 
tKiu.and Dispersion nf PoiiuUntBln Ground- 
wnier^ Copenhagen, i)einirarL. Sj»nsor: lq- 
(ernaiiuiiHl Assoc, on Water Pollution Re- 
search amt Control. (Erik Arvin. Dept, ur ' 
Environment;' I Engineer inif. Building 1 1 5C, 
TechnitHl Univ. ofDcnniarK. DR-2800 > ' 

Lyrigb), Denmark.) (Dec. IS, 1983.] 

Sept. 13-14 iSih Annual Cunforenct: nF the !!•.. 
finals Dept, of Energy and Natural Re- 
sources, Chk.iffu. (toizabclh Julmsoii. Ucpi. 
of Encrg>' and Namrol Resources, 925 W. Ad- 

Meetings tamt, on p. 4-16) 









Eos July 17. l'JS-1 


Meetings n(./ni p- -msi 


•inis St . Km on Sufi, SpiiiiKiielil. II. »K!7(Ri, 
u-l : 217-7HV2«lt).| 

Scpi, 1:1-14 Sjinjuisi mu on Now anil Imita- 
tive linmipts lot Meeting Our Wilier Nmls, 
New Orfo.uis, La. Spumur: LiiiiiM.iii.i WniM 
f.vjimiiiuii. (lull mammal W-iiri Svinpnsin So- 
lies, Ijinisiaiu Wuilri f-.xiKiMCinn 111 *.. I'.O. 
Box HIS I. Niw < )i Iran*. l.A 7iH.‘H-Hmi.i 
(Jills X 11W I.1 

Seiu . 111-21 Slum Ohiiv «.'ii Computational 
Methods In Urban Hydrology anu Storm- 
water Management, Uilivomi v Pink. I'.i 
Niuntsoi: 'I tie I'fliinylviiiii.i Slate iJsitv. (iJ.iviri 
Kililcr. Prim Slate Uiih.. 2 12 Saikeit Uiiilil- 
inu, Uinvctdlv J'.nk, l*A him '2; lei.: HI-l-RlM- 
01 MW. I 

Sept. *20-1! 1 International Symposium oo Kn- 
viron mental Pollution. Nile To lie Ate 


iitnintcif. (V. M. Bh.il lujicr. Si a 1 77H. (.'uiii- 
ss-.ill, (ini ario KtiH TiV?, t jri.ula.) 


Sent. 21-25 Petroleum and Natural Gu Mar- 
lets Conference. Calg.ny. Alberta. S]kiim>n: 
Canudun Knew Rewan li liHiiiuir. Cdu.iry 


C'li.m ilier ul (iuniiiierce. iMi.mr Stu-ifel. Cmi- 
fcieiure IJirt'ciur, flnnadi.tii Lnergj Har-mh 
Imiiiuti-. 5512 Sflisl Si. NW. Caluan, Albeit a, 
1 21. 2 AH. Canaria: tel.: ■»H:L2K2-l2:l|.1 


Sept. 24-2 A Si miliar: Knliaiiced Biological 
Removal of Phosphorus From Wastewater. 
Paris, l-rance. Sponsor: Internaiiimal Asuk. 
nn Water Pollution Kt-soarth ami tJciuti'il. 


(Millie I Morn ii/. I'lmspluinis Somin.ir. An- 
(tin-KeiiiLTLlie. .52. Kuo d'Auiiui. TfiAKI Paris 
Chiles OH. Frame: tel.: 21ili-9l-:i1l; teles: 
Ceiic.uix 2KII ;t:t2 K.) (Sent. (i. 1‘IM.I 


Sept. 24-26 International Water Well Exposi- 
tion, l-iv Vrjfjs, tiles. SpotuMii : Nalion.il Wil- 
ier Well Assnt. (N.iliniid Wain Well A*vm.. 


atm W. Wilsmi iliiditi* Rd . Win illinium. Oil 
u-l.: iii4-«-ii'i-y:t5 r ».j 


Sept. 2-1-28 Si. FA Its |S.ilt Likes. F.v.l|aiM1«s, 
Aeolian Ucinniisi WuiNinp «m Cenozolc Salt 
laakcs Bnd Arid Zone HsiLtiilnuy. I k-m liunis- 


I allies ami Arid Zone IhiLmlnuy. l k-m lii-inn- 
ti v, Stiaii]tiJ|iiiv. aiid P.ili 'i i’iivirciiiiiinnv 
M.itluaira. Ni is Sniilli Wales. Australia. Spun- 
Mil : ilie Australian National l/niu . ( | M- 
Binvler. neiit.iil Bit iurom.it ill s’ ami Ginn mi • 
iilmlngv. Iti-u-.vn Ii Si In ml ul I’.uilu Sninirs. 
Aiisttall.iti Natimuil Ibiiv .til’O Bn\ I.Cau- 
Ih-ii.i 261)1. Aiisii.iILiA (Man h 27. ISXi.l 
Sept. 2 i'i- 2 tt ScM-nili National Groundwater 
Quality StiiiiMsiuni. I.» Vrir.is. Ncv. Siiuii- 
sfn: N.ituniJl Water Well A sun. tNWU.A, !MM 
\V. Wilson It lie Ik*' K'L. Wiutli in Kirill. OH 

•I’.tl lttr>: tel.: til I-* Hi-'W’.r.A 
Sept. 2i*-2fi Sviiijmsiuiii on ilie Quaternary of 
Virginia, t’liaTloticssillL’, Va. Spoil-' it: Vii|gin- 
ia lbs mini nl Minei.il Resuiiries. |S. O. Mini. 
Viraiiiia Division nl Mineral Kesniirit'i. Box 
limit. CliarlntUM ills’. VA 22!HM; id.: HU l-2‘.U- 
312! ) (June 2li. IPHl.i 

Sept. 2 «-2'( I « lumV ( 110111111 *n» — l.'Hi 

Ann 11 . 1 l Geomorpliology Symposium, Bing- 
Ii.iiiiIkii. N.V I ligam/i’is- M.uii Muri-iw.i 
anil Julin ll.uk. iM.nii Min km. 1 . Urpi. «d 
(•n itnjjii al Siieiue-i St 1 N V , |liii)(li;mii"n. NY 
llWIH’.ld : lit»7-7«»H-2li1.V| 

(Si. I— A (liter ii.iii»n.ilStmpiiMiifii mi Rererit 
I in eilijt.it inns in ilie Zone of Aeration, Mu- 
nich. FKU Sponsor: Ie 1 l 11111 .il L'liis uf Mu- 
niili. tl*. Iblluli. Rl/.A SsiiitMisinin. Iiislinii 
fit r Wasseriln-iiiie dvr lU SI din lien. Mai- 
tliioiiiuiUr. 17. |» Ml H III Munir >1 "Ik FWi.t 
(Itcc. ?«. IUU.I 

On. l-f> European Sciimalopical Commls- 
■ion, Mounts. |(lii>ani/iiity (.111111 nines'. LSi:. 

Sniii’i ( .'in inn i,’* 1 . Mol. ukd mas . 1 

3. 117 2116 Muse mv. USSR.) 

On. 2-4 l'.ist Rocky Mountain Coal Sympo- 
sium, U»m,litk. N. DjL Sponsor North IM- 
knl.i liii4iigii.il Sueicli’. (Rulicil Huugliiuii. U. 
S. licnl'igiial Suiicv. H21 L. Itnei.si.iic Ase.. 
DisinaicC. Nl> 3H3UI: tel: 7HI-23MU1I.) 
dll. :l-r» 198-1 Arctic Science Conference 
(3 'uii Alaska Ssieine Conic retire 1 , Anihor.iue. 
ALnk.i. Suoiivrr: A A AS Arctii l>i'isinn. (John 
Davies. P.O Hi ix Mit27l. Fairbanks. AK 
•11*7118. tel : «li»7-!7 l-737l.» iMuv l. W84.) 

Oct. A-5 Symposium nil Meteorology and 
Oceanography of Northern High Latitudes, 
Amli'ji.ige. Al.isk.i. Spoiimrs: Anieriiati Mc- 
ieoriitugie.il Snsieli Jiid A A AS iStu.irt lliulrr. 
Nniiuiiai Weather Sen ire. 701 (! St.. P.O. Box 
2:1. Anchor auc. AK «J95l:».l iManhti, IRHI.i 
Oil. 8-1 it IHrli Annual At 10 c. or Earth Sci- 
ence Editors Conference, iViriltind. Or eg. 
t Attoc. of Earth Science Editors. 42211 King 
St.. Alexandria. VA 223U2.I 
Uii. tf-1 1 World Conference on Remote Sens- 
ing, Rnsrruili. F'KtL Sponsors: L'nii.nr H.n- 
rs-uih, levis ( hrixiian L’niv. Center for Re- 
no iic Sensing mill Fnrrgv Research. and In- 
terruli 11 n. 1 l wisiL-ix nf Idxitiiliigual ami 
Emirunmeni.il C.hemirts. (Leo W. New land, 
nirretur. L'nvirnnnicni ScieiKCS Pruarrrm. 
Texas Christian I'niv.. Fort Wonh.TX 
76129; id.. 8»7-‘i21 -7271.1 tFeh. 7. lytH.i 


On. 9-12 I lit It Annual Mceiina of the Dlvl 
don (or Planetary Sciences of the American 
Astronomical Society. Kailua- kuna. Hawaii. 
.Spurrier*: Tire Hawaii lnsiimic id Ceophvr/is 
and the Insiitutc (nr Amiiiihhiii nl the L'niv. 
ul Hawaii (Turn McCmcl. Planetary tic* uii- 
unset Die., Hawaii Institute id C.ei .pi is sis s. 
L'niv. ul Hawaii. 2323 Cum-u Ktuil, F'lniiulu- 
I 11 . HI 9fia22.t (April 21. 1981.) 

Oi 1 . in— 1 2 Seisraological Society of America 
Eastern Section 9fth Annual Meeting, St. 


Lmiii, Mu. (KuIk-ii II. Ituriin.inii, Hejii. oi 
Ear ill and Ainuisphs-iu Sciriuet. St. t'liiis 


I'nh.. IMF. hi ix SoOO. Si I amis, Mil liSl'di: 

ul:Hltir.H-:H 2U.1 

Oi \. Ill— 1 A New Mexico Geological Society 
Hilli Animal E- u-l* I ('ouli'iime. Tam. N. Mex. 
(K. KH-skcr. 4iL-ncr.il Chain nan. Ins Alamos 


N.i!tiui.ii i^tmr.ili'iv. Mail Smii IHlii, Earth 
and Siutc Sliciiu- Die., lass Alamos, NM 
K75|. , i.|lN.w. I. ISWM 


(Xl. I il-IB Symposium! World Water Watch, 
New Oiii-.uis, Ul. Sponsor: I "iiisinu World 
Kxpi >siii'ii 1 . <liin-ni:ui'Hiul Wait’i S>iri|Hisiu Si- 
lies. I ml i->ia 11. 1 WmliL KxiK<siliun lilt.. P. U. 
Box I'ltM. New ( Ute. ins. l.A 7l»l".H-l*»K l.l 


Utily 3. lUHI.) . 

Oct. 1 3- l(i CautfercncQ on (ho Origin or the 
Moon, Ki 111 , 1 . Hawaii. Sjwiiiviix: (.mi.it ami 
Pl.iiui.iiy Insiiiuli’, Dii. im I'i.iiici.uy Siieiucs 
■il the Anu’rii.in Asiiinioiiiic.il Sixieiv. (Pant 


limes, La li i.i 1 and liaiieiats lnsliliitc. 3303 
"NASA KrCui 1. ihiiislyn. fX 77lI’iH.) ^|niii- 
12. 1984.) 

(Xl. 15-17 Eirs( MuKidifcipHniry Conference 
on Sinkholes, (lrlaiidu. Fla. Siumuirx: Florida 
Sinkhole Kuseauh Irwuuue, L'niv. ul Central 
Plnridi. (Barry Beck-, Uiiruur. F'h<ritla Sink- 


hi ite Rvscuti Ii InUiiulc. CuBcficni Enginccr- 
ing, Univ. of Central Ktnrida, Orlando. FT. 
S2& 16; lei: 3»»-a7.%»» 13.) 


(kl. 15-19 Seminar tm Interactive Color 
. Graphics for Environmental Resource Man- 
agement, Ithaca. N.Y. .Sponsor: Cornell L'niv. 
(flianc Banfictd. l’rngram Coo rtlinatriry Cor- 
nell Univ.. Bux 423 H12 Ives Hall, Ithaca, NY 
1485.1; (cl.: «07-230-J9H7.) 

Oct. 13-2 1 fGC-P Pnjicci IWH: Evolution of the 
* Northern Margin oiTclhTS, Bratislava. 

; CiechosldvAhla- Spomur Inwritaiiaual Gco- 

logtai Correlation PcugraiWine. (Alan Natra., 


(Ski. Univ. nl S 0111 It Ciirniiiu. l-uluiulaa. SC 
292118.) . . 

(Jfl. | »i — J K Statistics Symposium on National 
Energy issues, Ss-niili-. (*•*«» hnnn- 

mii. St; 1 I 1 M H v Scrlinn. Pacilic NnriliwoiUlvo- 

r.nnrv, P.O. Box 999. RUIlldtnl. WA 9USn>.t 

Oil. Hi- III Intel 11.11 ioiwl 

and Watershed Managemcms Loral Inuihe- 
nieiii. Mi Alec, N.J. Sjununr: North Ament an 
lake M.iiMgciiieiii Stic ii’tv. (Harry (.intaiirt, 


1 ., Ilcpi. of Civil and Eiivinsiinciil.il hngi- 
in vi Inn. \Vii>lkiiii!hni Siiiic SlijHii iiiill 
|-]|, piilhii.in. VVA yUHs-l— 2DI12.E (Manli »i. 


tlr'i!* 17-19 AIPG Animal Mrding. Oilaml". 
Fla. (linhhyjf. lini limns. (lOiei. 11 CttainiHii. 
Tuiikimmi^ As^Jti.ucs, P.i). ttuX 5ii(i<iu, Jjck- 
u mi ilie. H. :1225»: tol : *Ji 1 1-216-1 331.) 

CM. 17-19 CRRKUARO Workshop the In- 
teraction or Radar with (lie Seasonal Snow 
Cover, Cultl Rcginns Reward 1 and Engmccr- 
iug LHlH.rainrv, rlumiicr. N. H. S(wri«»rj: 
CRREI.. AGLf Hydrology Set lion. (S. (.. (.cil- 
IiliL CRREI., 72 Lyme Ro:id p Hanover. NH 
1)3753.1 . „ , , 

(Xt. 22-2ti Chapman Conference on Vertical 
Crustal Motion: Measurement and Mode Ing, 
a Harpers Ferry, W. Vh. Suomot: A(jV. (\crii- 
cal Motion Mcciiug, ACU.20U0 Florida Aw.. 
N W.. Washington. DC 2IMHHI; telephone 2112- 
4ft2-fill03 or toll-free H00-424-2488.) 


4X1. 24-2(5 Short Cajurse on Engineering and 
Economic Assessment of Geothermal Re- 
sources, San JTanrisio. I -a. Sjjnjisor: tleol hcr- 
mjl Rcwuuces Council. (Lirace Mata, (.eotlicr- 
niai Resources Cmindl. P.O. Box 1359. Davis 
CA 95ril7-l35i): tel.: 9IC-7:.8-2:llii).I 

0,1. 28-3D I ails Underwater Mining luilitute, 
M.uUvon. Wis. (J. Rolicrl Muorc. Piogram 
('b.)inumi, Univ. oi* lexas ut Austin. Marine 
Science lttitiiiiic. 2(H) F.ist 2li 1/2 St.. Austin, 
TX 787(13: U-l.: 5 12-17 1-18 Hi.) 

Otl. 2!)-3ft ('tmlcr elite 011 Methods for Evalu- 
ation of Groundwater Contamination Sites, 
East Liming. Midi. Spmnnrs: Mulligan Dept, 
of Namrjl Rcnmiics. Miihigan Stale Univ., 
U.SUS. (David Hamilton- Michigan Detil. ul 
Naiiiir.il Rcmurci’s, Sieve ns T. Masuit miilrl- 


inu. Box 111 1 M 2 K. I aiming. Ml 489IKI.) 

4 )i 1 . 29-3 1 Conference on Geopotential Re- 


search Mission (GRM) Science, (aillegc I’nik. 
Mil. Spumur: Nationa! Arionautits and -Space 


Ailniiiiisiuii'iii. (L. Walter, link’ F!f^8. NASA 
I [citdiiiiiirim, Wasliiligtoii. IK. 203411: tel.: 
2(12-133-1375.) 

(hi. 29-3 1 SiinpiMiiiiii 011 Groundwater: The 
Unseen Crisis, Austin, Tex. Spun mis: Texas 
A A’ M University, L'niversiiy uf Texas at Aus- 
tin. t Erin si '(. Since ill 111 . (Inter for Rcscaich 
in Water Rrmiurcs, ’I he Univ. ol Texas at 
Austin. Uuihliiig 1 19. loltm Burnet Ru.id. 
Amlin. I N 7H7?.8— 1497: id: 5 12-833-31 12.1 

( hi. 29-31 S\ m|Hisiiiin on Lunar Bases and 
Space Activities of the 2 1st Century, Wash- 
ington, ]).(', Sponsor: Xaimil.r! At’C/ll.Uilks 
arid Spun- Ailinmisl ration. (Michael Duke. 
NASA Inhiiii hi SjMte Ceiitci . H mi non. IN 
77lir»8; lei.: 7 13-183- l-Mil.) 


Oct. 311-Ncv. 3 Symposium mi Relationships 
Belwecu Climate of China and Global Cli- 


mate— P.m. Pic’ie/it. .inti Emu re. Ivking. 4-iii 


11,1 Spimiois: Academia Sinica. In1cr11niiu11.il 
Awn. i»f Mc-leur* ihigs .uni Atmospheric I Ill's - 
ii» (IAMAI 1 ). Amcriiau Mcteorulogicnl Socie- 


tv. (|ih-ring Chao. Insiitutc of Atiimsplieiii 
Pln'sits, Academia Sinica. Beijing, Clinia.i 
(M.mh 27, 1984.) 

(hi. 31-Niiv. 7 Regional Assembly or IA- 
SPEI. Flvilerakid. India. (Mohan I.. Gupta. 
Organizing ( um mine*-. I ASI'EII Regional As- 
sembly. National Geophysical Research Insii- 
uitc. Hidcry bail-590 1)07. Imlu: idcx; 155— 
478 NCiRI IN; cable: ('.eophvsics.) (Aug. 23. 
I9H3.I 

Nov. Mexlnn Geophysical Union Annual 


Meeting, Li Pai, Baja ('alifurma 3ur. Mexico. 
(Union Urohsicu Mcxicana. A.C., (’omitc Or- 


(Uniou lieohsicii Mcxicana. A.C., (’omitc Or- 

S .idor Reunion 1984. Aparladn Pusml 
, Fjucnada 228(H). B.C.N. Mexico ) t]iilv 
3. 1981.) 

Nov. 3-8 GSA Annual Mcciiug. Reno. Ncv. 
(lean Liiulippc. GSA, P.O. Box 9140, Bold- 
der. CO 80301 ; id.: 3U3-4 -17-2020.) 

Nov. 8-9 Illinois Lake and Waierahed Man- 
agement Conference. Springfield, 111. Sjmiii- 
sors: Univ. of (ilinuis Water Resources Center. 
AWRA Illinois section, Nuttli American Lake 
Management Society. (Glcnu Stout, Water Re- 
sources Corner. Univ. of Illinois ai L'rlunu- 
C.hampaign, 2335 Hvdriai stems Laboratory, 
2U8 Nurth Rumilic Si.. Urlvina. 11. 61801; ' 
id.: 21 7-333-0530 . 1 (June (2. 1984.1 
Nov. I l-lli Engineering Foundation Confer- 
ence on Groundwater Contamination, Santa 


Nov. I l-lli Engineering Foundation Confer- 
ence on Groundwater Contamination, Santa 
Barbara, Calif. Sponsors: The Engineering 
Foundation, L'mversiiies Council on Water 
Resources. (Engineering Foundation. 345 E. 
47th St.. New York. NT 10017; id.: 212-703- 
7835.) 


Nov. 12-17 Water for South Africa, Johannes- 
burg, South Africa. Sponsors: National Water 
Wclf Assoc, and the Borehole Water Assoc, of 


WcfT Assoc, and the Borehole Water Assoc, of 
Southern Africa. (David M. Nielsen, Confer- 
ence Coordinator. NWWA. 500 W. Wilson 


vim i.uuroinajur. r» » avu n. rrusou 
Bridge Rrl., Worthington, OH 43085; tel.: 
(514-840-9355.1 (Dec. 13. 1983.) 

Nm. 13 Conference on Water Reuse and De- 
salination, Johannesburg, South Africa. Spon- 
sor: Ndtinnul Water Well Assoc. (Pat Alcorn, 
NWWA, 500 W. Wilson Bridge Ril.. Wor- 
thington. OH 43085; tel: 1114-846-9355.) 


(Mas 29. 1984.) 
Nov. 13-1.5 OpF 


Nov. 13-15 Ophlolllea Through Time. Nancy , 
Fiance. (Jnctpiclinc Dcvmuns, University dc ' 
N.mci 1, F'acultf dcs Sciences, ULir.iinire dc 
IVlrohigie. B.P. iul 239. E-fV13flti Van- 
cluc’iivre.lis-Nanty Ccdex, France.) (hmc 20. 
1984.) T 

Nov. 14-15 Coastal Zone and Continental 


Shelf Conflict Resolution, Cambridge, Mass. 
Sponsor: Massac hiissciis Institute ofTcehnul- 
uby fiva Gram Prngrarn. (T. Z. 1 lendmon, 
MiTSea Grant [niumialfiin Center, 77 Mas- 
Mihitsseus A\e.. Building F’3H-3U|, Cain- 
bridge, MA 02 139; wl.; (517-253-7041.) 

Nov. 2o-'.50 WMO rcclinic:d Cuntcrcncc on 
Urban Climatology and Ita Applications With 
Special Regard to Ironical Areas, Mexico 
City. -Sponsors; W'urki A(c(crinif>igicnl Oruuni- 
Miinn, World ilc-dll h Orgdiiiraiiim. (T. R. 


Ukc,r/ii World Clhmte Prugriim Dept.. 
World Mclcxirologiml Urg.ini7.iiiun.41. Gin- 
scpiie-Miiiu. Cjsp imsmlc No. 5. CII-12 1 1 


Geneva 20, .Switzerland.) Unite 12. 1984.) 
Nov. 20-50 Symposium on tire Scientific Basis 
for Nuclear Waite Management, Bustun. 
Mbjs. SiKinsor: Mdicrials Research Sodety. 


of Pacific Basin Societies. Honolulu. H.iw.iii. 
Sponsors: ACS. Ghcinical Instiiulc- of 
ami Chemical Stmciy uf Japan. H At 
■84. Mccliiigs and Dnmuiwl Ariivuic-s Dcjir., 
AGS. 1153 rath St.. NAY.. W-i^iirn'oii. fH- 
20U3I5; tel.: 202-872-43UU: PAC._L.HEM 84. 
Chemical Insiimie uf CjiucLi, 131 Shilci SI.. 
Suite 9(11*1. OliaWri, Omaiio KIP AHUJUiMii; 
id ■ 613-233-51523; PAG GHEM '8-i, l.licmic:il 
Sockiv of Japan. 1 - 5 , IGinda-SurugntLi. ^ 
Uriyodj-ku. Tokyo 101. Japan; tel.: 03--A— 
(i | li | .* (Sept. 13, 1983.1 

Dec 17-21 Tectonic Studies Group I5th An- 
nual General Meeting. Swansea. L'.K. Sikui- 

. > f ( ,-xf Cifiitun i rttirildTfl 


501 : Unltfcrriiy Clollcgc of Sivjinaca. (Richard 
Lisle, Dept, of Gcologv. Univcuitv College, 
Swansea SA2 81*1*. United Kingduin.) 

Dec. 28-31 Fuuiih I liter national Conference 


1985 


(an. 7-12 1 71 h I ntci natioual Congrcss on Hy- 
drogeology of Rocks of Low Permeability, 
Tucson. Ariz. Sponsors: International Assoc, 
of Hytlruge^lQRHi 8 ’ AGU. <E. S. Simpson, 
Dept, of Hydrology and Water Resources. 
College of Engineering. Univ. of Arizona. 
Tucson. A2 85721.) 

February Imcrnniiutial bvmiwsiiuii on Reccni 
Crustal Movement, Maracaibo. Venezuela. 


Sponsor: International Assoc, of Gcodcsv. 
(Heinz Hciuicbcrg. Apartarlo 8, Maracaibo, 
Venezuela; telex: o!263 GAMER VC.) 


fcb. 21-22 Sixteemli Annual Conference on 
Erosion Control Practices and Research, San 
Francisco. Sponsor: Internaiiimal Erosion 
(Unit nil Assuc. (Gem Hester. Program U>m- 
miitec Chairman, Intcinatiotidl Erosion G 011 - 
trol Assuc., Im.. P.O. Box 807, I'rceilom. GA 
93019.) (May 29, 1984.) 

March l«-15 American Society of Phologram- 
metry and Amcric.in Gnngress on Surveying 


inclry aim American i.nngrcw on aur»cyu, B 
and Mapping National Meeting. Waslnngtoit, 
D. G.. (\Vnlartl A. Knnos, 4415 Jensen PI.. 
Kail fax. VA 22032: tel.: 703-4 23-8790 ) 


Kail fax. VA 22032; tel.: 703-423-8790 ) 
March Ji-15 .Sixlecmh Lunar and Planetary 


Sclenee Conference, Hoiiston, Tex. Sponvirs: 
Lunar and Planetary Insiitutc, AGL 1 , NASA 

i iihnson Space Center, Division for Planciary 
icience of the American Geological Society of 
America, Mcieorilical Society . (Pamela I ones. 
Conference Adminisiraior. Lunar and Plane- 
tary Institute, 3303 NASA Road 1. Houston, 
TN 77038: id.: 7 1 3d 80-2 130.) 

March 18-21 International Contcrcnce on lit* 
tegral Methods in Science and Engineering, 
Aningiun. Tex. Sponsor: Univ. of TcxdS .il 
Arlington. (FVchI R. Payne, A.E. Dept., UT- 
Ariington, 700 19; tel.: 817-273-297 1.) 


April I— I European Union of Geosciences Bi- 
ennia! Meeting, Strasbourg, France. (Organiz- 
ing Coilimillce. Dept, of Earth Sciences, Univ. 


mg committee, uept. 01 tartn acieuccs, cmv 
or Cambridge, Downing St.. Cambridge CDS 
3EO. U.K.t 

April 1 1-19 GSA Penrose; Conference mi t.c-n 
ntorphic amt Siraiiurapliic Imlicaiors nl Nco- 
gcne-Quatcrnary Climatic Change in Arid 


and .ScmLiTki Envinuum-nts. 1-tkc Havasu 
Cilv, Ariz. Conveners; |»lm Dohrcnwcnd. 
USGS; Sicie Wells and Les McFaddcn. Univ. 


ol New Mexico. (John Doluenwend, U. S. 
Geukigicj] Survey. MS 94 1, 3-15 Middlehelil 


RH.. Mcnl" Parl.GA !H92*..» 

April Ki— 19 First Inlcmaitonal Symposmni 011 
Precise Positioning with the Global Poaitlon- 
Ine System, Ruckvillc. Md. Spoivsors: 1AG, 
1L^5G. Defense Mapping Agency. N’OAA. 
(Positioning with GPS- 1985. White Flint Mall. 


Post Oflirc Box 2093. Kcnsingicm. MD 
20895.) 

April 16-18 Filth Annual AGU Front Range 
Branch Hydrology Daya, Fort Collins. Colo. 


April 18-20 Continental Extensions! Tecton- 
ics, Durham, England. Sponsor: Geological 
Society. (J. F. Dewey. Dept, of GcoJutdcnl Sci- 
ences. Durham Llniversitv, Durham Dl 1 1 


3LE. England.) 

April 21-2u Third International Symposium 
on the North American Vertical Datum, 


Rockville. Md. Sponsors: 1AG, NOAA. Na- 
tional Geodetic Survey. (Gary XI. Young, Asst 
Director, NAVD Symposimn 85. While Flint 
Mall, P. O. Box 2083, Remington. Ml) 2089:5 
tel.: 301-443-8507.) 

April 28-May 1 International Conference on 


Arctic Water Pollution Research: Applica- 
tions of Science and Technology, 5'ellutv knife, 
r, i. i 


Northwest Territories. Canada. Organizer: 
Canadian National Committee, International 
Assoc, on Water Pollution Research and Con- 
trol. IK. Charbonncau. National Research 
Council of Canada. Montreal Road Labora- 
tories. Ottawa KIA OR6, Canada; tel.; (513- 
993-9009.) 


April 3fr-May 1 Symposium on Watershed 
Management, Denver, Colo. Sponsor: Ami 


Management, Denver, Colo. Sponsor: Ameri- 
can Society of Civil Engineers. (E. Bruce 


June'*. President, Resown* Consultant*. Inc 
P.O. Box (J, F.rtl Cullim. ('(> 89322.) iMay’l 
I9H-I.) 


M.iv Symposium ml Hydrothermal Alteration 
and Gcolhermnl Brine Chemistry, Process- 
ing, and Mineral Recovery, Palin Springs, 
(’mil. Spumur: (‘.i-oiluriii.il kc-suniic* clouu. 
cil. (Gr. 111 - Mata. Gc-oilu-itiuil Rcsoiuci-y Coun- 
cil. P.O. 15. « 1359. Davis. GA 95(il7-13r,0; 
tel.: •llii-738-2:HiU.) 

Mas (a— III Svmj)"sium on Vertical Motion in 
the Equatorial Upper Ocean and its Effects 
on Living Resources and the Atmosphere, 
Paris, France. Spun sms; Stk-iillln Cummiucc 
on (H runic Reseat fit. UNEsCLO. 1 David Hal- 
uem. NOAA PbtEL, 7(591) Sand 1'oiiu Wav 
NL, Seattle. WA 98115.) 

May 13-18 Third JECSS (Japan and East Chi- 
na Seas Study) Workshop, Tsukubu Univcsiiy, 
Ja|Kili. Spimsurs: |a|Xiil Mat me Science and ’ 


Tcciutoiiigy Gi’iUcv, OiCiiiiiigr.iphic.il Snciciy- 
of Japan. |Hii;iuc-M:-Frcuili (.hcuituut-aphtcal 
Siic-ic-tv. ( Takuxlti (chive. Dept, uf Uccaitugra- 
pltv. 1 exits A & M Univ.. College- Siatkin. TX 
778-13.) 


May 27-31 AGU Spring Meeting, Baltimore, 
Md. lMeciinus, AltU, 291)0 Morula Avc., 
N.W., Washington. DC 2091 19.) 

May 27-Junc I Fifth Intemallonal Coral Rerf 
Congreaa, Tahiti, French Polynesia. (Organiz- 
ing "omniillce, Cural Keel C.oiigrcss, B.k. 562 
Pa|>ceic, Tahiti, French Polynesia.) 

Suminci (ailhxiuiuiii uii Comparative Study of 
Magnetos phene Systems. Fiance. (Dominique 
Lc Qirtau .md 15cm Moolk-i -Pedersen, DA- 
SOP, Obscr valuin' tic Mcudun. F' 92193, Meu- 
dun PrincitKil C’nlex. France”, Telex: 200 590 
CNETOBS.) I Aug. 9, IUH3.) 

June Second liiiernalioual l.oiileicntc nn Soil 
Dynamics and Earthquake Engineering, cut 
IkuicI the Queen Eli/almii (I. sinuisor: Com- 


Ikiaid the Queen Flli/ahcth (I. sininsor: Com- 
putaliiinnl Mechanics lusiiuiie. (C. A. Brcbbia, 
Coiiipuiaiuinal Mechanics Insiitutc-, Ashimi 


Coiiipuialinnal Mechanics Insiitutc-, Ashunt 
Lodge, Ashurst, Suulhampum S04 2AA En- 
gland.) 

June 4-7 Inicriiatinnal Cuitlcreocc on Mafic 
Dyke Swarms, Mississauga. Ontario, Canada 
Sponsors: IL'CIS Commission on Tec ionics, 
the International Litlmsplierc Programme, 
and the Geological Survey of Canada. (H. C. 
Halls. Erindale Campus, Univ. of Toiuitto. 
Mississauga. Ontario L3L ICO. Canada; id.; 

4 Id-828-53 (53.) 

June 9-15 IWRA Fifth Wot hi Congress. Brus- 
sels, Belgium. (Fifth World Congress On Wa- 
ter Rcsaim.es, Brussels hi icrnanonal Confer- 
ence Centre, Parc dc-s Impositions, lcntoun- 
sicllinaspark. B-1920 Brussels. Belgium; tel.: 
32-2-478— id-60: teles: 23-Dll.) (Aug. 30. 
1983.) 

June 16-21 1 1sitil Intel ualu mal bvmpnsmm 

011 Analysis ul Seismicity and Seismic Risk, 
Lihiice. Czeclioslov.ikia. i7.. Schenkova, (.rfu- 


phyiical insiitutc. Bond II. 14131 Prague 4. 
Czccl tot!' 1 v,-( k id . / 

June 26-28 U.S. Symposium on Rock Me- 
chanics, Rapid Cilv. S. Oak. SpHisor, S>uiili_ 
Dakota Sclmol of Mines aorl *1 ccliuob«gv. (Fi- 
Iccii Ashwiiillt. (’.Iiaiiman. 2(itli U.S. Sympo- 
sium 011 Rock Mechanics. Uv|H. ol Mining F.n- 
gri leering. South Dakota N hool ul Mines ami 
Tedmologv, Rapid (‘il\. SI) 577(1 1-3 , I95; trl 
605- 39-1 -2 3-1-1.) 

I idv 8- III International Hydrology Sympo- 
sium, Fort Oillius. ( Uik.. Sju.mm'I s: A( .1 (V- 
rlrolngv SeclKHi. Inir-iriiUi'MUil Asun. •*; Hy- 
rlntiogiral .Seic-mes. ASGE. IWRA. iAIlR tH. 
W. Slien. Dept. .<1 Civil F.iigiocx-tmg, M'dr'i!'-'- 
ev .mil Water Rrsmiu*’* Piogram. Fom Jills 


Campus. I.uIoi.hIu State L'niv.. Foil Collins. 
CO 811523.) 


July 29- Aug. 9 T-imami Kj: International . 
Tsunami Sympojium ol «Jk’ llR jf' J iuijaiw 
CiunmissioM. Victoria. Canada. ( I «|nan» "»• 


x in ■ • . ' |m , 

P.O. Box 22' »7. Sidney, H.C.. (.aimda \ HI. 
3S8: lei.: li(l-l-(i5rt-8:Ff3.) . . 

August liiiei national Workshop on Flyarolog- 
ic Applications of Sjmce Technology! Iltpui 
in Ht'dudogk Mralm anil (jeogr.imiii - Inlor* 
iiialioii Svsii-ms. Fla. Simnsms: lAHS. " MU ’ 
(A. Ivan |iilliisiHi. Piesiilent. IAHh Intcriu- 
iWmal Comntitiee on Renuuc Sensing and 
Data Transmission. 7-17-1 L'plwm Court. Ar- 
varla. CO 80993.) 

Aug. ik— IIS I A M A (VIA P.Sf )./.«(» JidenlifN At- 
seinhly mi the large Scale Circulation* ol me 
Oceans and Atmosphere and their I' Herat- 
lions, llnnoliihi, Hawaii. Snnusnis: IAMAI'- 
IAPSO. AGO. (AGU, 2090 Florida Ave. N»- 


Washii igli 111 , DG 20001U 
Aug. 5-17 .Synijioduiu on Magnetic Anoma- 
lias over ilie Nun gilts of Cnuiinciits and 
Plates, Pvagne, l i/cc iuv.luvaki.i- Sjhhisot: Oi- 
toi national Assim . ol ( lemnagnetism anu Acr- 
ouoinv. (William |. lliii/d. Dept, of Ceoscv 
cnees, Purdue Uiiiv., West I jlayiilc. IN 


•17907; id.: 3I7-HM-.55W2.) I Feb. 7. 1984.) 
Aug. 1 1-1 fi 2ld Annual AWRA Conference 
on Wntor Demand: Sharing a Limited Re- 
source and Symposium on Groundwater 
Contamination and Reclamation, 1 ucson. 


Ariz. Sponsor: AWRA. (Nathan Bums. Dept- 
of HyoroJrzgy and Wuu-r Resources, Utm- 
Arizona, Tutum. A 7. 83721.) . 


mi/AJiiii, 1 ill 31 ml, 

Aug. 12-16 International Conference on uw 
Occurrence, Pi utter tics, and Utilization 01 
Natural Zeolites, Budapest, Hungary. 5p«f 


3 1 st Pacific Northwest 
Regional Meeting 


September 7-8, 1984 
Oregon State University 
Corvallis, Oregon 

Convenors: Robert A. Duncan & Shaul Levi 


. Abstract Deadline August 1 , 1 984 

(Call for Papers was Published In Eos, June .12) 


Mlllto 8, 1WH.) 

Nov. 27-30 ' thirtieth An/jual Conference uit 
Marnetlsra and Magnetic Materials, San Die- 

R x l-uif. Sponsors: American Institute or 
tysks. Magnetics Society uf IEEE. (John 
Sunt. American Institute of Husks, 335 East - 
5k, New.York. NV 1001?.) (June 5; .. 

OfiDre.3-7 AGU fh lj Me eting. Salt Francisco. . 
■05 (Meetings, AGU, 2000 Florida Are., N.W., 
Washington', DC ^0009.) ■ 

Dec. 16-21 lntc motional Ghemicai Congress 


For Information on the abstract format 
or other meeting logistics, cdntact: 


For program Information contact: 


Meetings Department • 

. American Geophysical Union 
2000 Florida Avenue, N. W, ‘ ' 
Washington, D, C. 20009 ■ / : 
Telephone (202) 4(2-6903^ 


Robert Duncan 
. College of Oceanography ■ 
. Oregon State: University 
; Corvallis, Qregoh 97'331 
Telephone (503) 7M4 2 


.y-< • ;• v;;,’ v:. ' ; 

rf ■ ’ ,|L ' r i : j~ ■~' t i’-fijiy 1 ; V f\. ? ■' 

• V/Tk-Yi’c =LV , ’> • ‘ -’'■■J-'.- ’ 


July 17, 198*1 EOS 


son Hungarian Academy of .Sactv.cs. (]. Ln- 
gelhardt, Secretary, Zeolite "85. Central Re- 
search Institute for Chemistry, Hungarian 
Academy of Sciences. H-ISSfi BtuL-iixst, p.u. 
Box 17, Hungary.) ((line 19, 1984.) 

Aug. 19-23 Stxlh Gandwana 

liimbus. Ultio. Sponsor: GSA. (D. Elli.it. Ohio 
State Univ., Instaulc uf Polar Studies, 1U3 
Mendenhall, 125 Souili Oval Mail, Columbus 
OH 43210.) 

Aug. 19-21 Founfi Chilean Geological Con- 
gress, Antofagasta. Chile. Sponsor: Dept, of 
Geosciences, UuiversicUtd del None. (Urbaniz- 
ing Committee, Founii Chilean Geological 
Congress, Depl. uf Geusciences. Univmidad 
del Norte. Casilla (Box) 1280, Antofagasta 
Chile; tel.: 222040-205.) 8 

Aug. 19-30 23rd General Assembly of IA* 
SPEI, Tokyo. Japan. (Rvosuke Sato, Scire- 
tarv-Gencral of the 23rd Genet. d Assembly of 
IA5PEI, c/u inter Group Curp., Aiutsaka Ya- 
makaisu UIiIk.. 8-5-32, Akasaka, Minam-ku, 
Tokyo 107, Japan; tel: Tokyo d>3) 4 79-53 11.) 

Aug- 23-25 Workshop mi High Temperature 
Geothermal Drilling. Kailua-Nona, Hawaii. 
Sponsor: Geothermal Resources Council. 

? jracc Mata. Geothermal Resources Council, 
.0. Box 1350, Davis. CA 95617-1350: tel.: 
916-758-2360.) 

Aug. 26-30 International Symposium on Geo- 
thermal Energy. Kailua-Kona, Hawaii. Spon- 
sor Geothermal Resources Council. (Geother- 
mal Resources Council. P. O. Box 1350, Davis 
CA 956 1 7; tel. : 9 1 6-758-2300. ) 

Aug. 31-Sepi. I Workshop on Fractures In 
Geothermal Reservoirs or Geothermal Explo- 
ration. Kailua-Kona, Hawaii. Sponsor: Geo- 
thermal Resources Council. (Grace Mata. Geo- 
thermal Resources Council, P.O. Box 1350. 
Davis, CA 95017-1350; tcL: 910-758-2360.) 
September International Symposium on Varia- 
tional Methods in Geosciences, Norman, 


Univ. of Oklahoma, 815 Jenkins. Norman, 

OK 73019.) 

Sept. 15-20 Sixth International Conference on 
Basement Tectonics, Santa Fc. N. Mex. (M. J. 
Aldrich, Mail Stop D462, Los A 1am us National 
Laboratory, Los Alamos. NM 87545; tcL: 5U5- 
667-1495.) 

Sept. IG— 2 1 Symposia on Polassic Volcanism 
and Etna Vofcano, Catania. Italy. Sponsor: 
1AVCEL (G. Frazmta and C. Lanza fame. Is- 
liluio Internazionale di Y’ulcanologia. V.lc R. 
Manrheriu. 6. Catania, Italy.) (Dec. 27. 1983.) 

Sept. 17-21 AIPG Annual Meeting, St. Paul, 
Minn. (Robert E. Prcnderg.ist, General Chair- 
man. Gcoicchniciil Engineering Corn.. 1025 
Oakcrrsi Ave.. Roseville. MN 53113; tel.: 612- 
636-7744.) 

Sept. 19-23 International Symposium on Sci- 
entific Baals for Water Resources Manage- 
ment, Jerusalem. Sponsors: Israel Aura, ol 
Hydrology, IAHS. (SUWKM Israel '85. The 
Israel Assoc, nf Hydrology. P.O. Box 6181. 
Jerusalem. Israel.) 

OcL 9-10 International Symposium uii Man- 
agement of Hazardous Chemical Waite Sim, 
IVinslon-Snlcm. N. C. Sponsors: AC.U. U.S. 
National C.'cininuitec n| Intermit ion. i| Awn. ul 
Engineering Ceoiugv, Atva.. uf F.n ginii- ring 
ecologists. (Nonnati Tilfuul. Hepr. u| c;et»|,i- 


5suT-f X .?^ Uni '/- College Slat ion. TX 
77843-31 15; id.: -1Uft-845-tl8H2 ) 

,J !im» U i l9 r f:,,n ! C e tllce " n He »‘ u >d Detarh- 
Plaoetr sT* on Continents and 

Planets, SliIoih. Ariz. Sponsor: Lunar ami 

V SG ^ tiSA - ‘P™ Janes. 
.-, 1 , t 3S c !J 9®!*- Lunar anil Planetarv in- 
77 IMA* tyV^SA.Road l. Houston, ?X 
/7U58; tel.: 713-486-215(1.) 

Oct. 1 4-1 8 Dissertation Symposium on Ghent- 
?“*r°8 ra P h y (DISCO), Honolulu. Ha- 
waii. (Ned Andersen, Dirccior, Marine Cliem- 
Htrv Prograni, National Science Fuitmluiion, 
Washington, D.C. 20550.) 

Oct. 21-25 International Conference on Arid 
Landst Today and Tomorrow, Tucson, Ariz. 
Sponsors; UNESCO, Univ. or Arizona. (G. P. 
Nabltan, Office oi Arid Land Studies, Univ. 
ol Arizona. Tucson, AZ 85721.) 

1 Geological Society of America 
1985 Annual Meeting, Orlando. Fh. (Sue 
Mwi'ngi Manager. GSA, P.O. l)„x 
914(1. Boulder, CO 80301; tcL: 31)3-147- 
2020.) 

Oct. 28- Nov. 1 Iniernalinual Conference on 
Coal Science, Sydney, Australia. Sponsor: In- 
icr national Energy Agency. (R. W. Hindc, Ex- 
ecnttve Secretary. CSIRO, Div. of Fossil Fuels. 
P.O. Box 13b, Nonfi Rvdc. NSW 2113, Aus- 
tralia.) 

^ Occ-y-13 AGU Fall Meeting. San Francisco. 

Meetings. AGU. 2000 Florida Ave., N.W.. 
\y?) lVashingion, DC 20009.) 


AAAS American Association for the Advancement 
of Science 

AAPG American Association of Petroleum Gcolo- 
giiLs 

AGS American Chemical Society 

AIPG American Institute r»f Proicssinnal Geologists 

AMS American Meteorological Society 

ASCE American Society or Civil Engiitecrs 

AWRA American Water Resources Association 

GSA Geological Society of America 

IAG inieruatioua) AisocLflivn nf Geodes) 

I AG A International Association of Gc-oniagneilsni 
anti Acrunnmy 

1AHR I mental ional Association for Hydraulii Re- 
search 

IAHS International Association ■•! Mythological Sci- 
ences 

IAMAP International Association of Meteorology 
and Atmospheric Physics 
IAPSO International Association for the Physical 
Sciences of the Ocean 

IASPE1 Intcniulional Association of Seismology and 
Physics of the Fanil's Interior 
IAV'GF.1 1nternaiiun.il Association of Volcanology 
and Chemistry of the Earth's Interior 
ICSU International Omticil of Scientific Unions 
IUGG International Union of Geodesy and Geo- 
physics 

ll'GS International Union ol Geological Sciences 
IWRA Intel nalioix.il Water Resources Association 
MSA Miner a logical Sudelv uf America 
SEG Semen r.| Kxj>lor.«iioii Gcuplivsicbts 
SEPM Socieit oi Fa out tin k I'alctUilulngiUx ami Min- 
er a It 'gists 

URSI liitenutiolinl L'iihoi ol Radio Siic-itce 
WMO World Meieurol.igk.il Organization 


um rncte Sensing 

COKPMISOn OF winds, HXVhS, MID TURSUUia AS OB5LHVED 
BY AUtBOKiC CEDAR, Cf-'DIH. BASED RADARS, AND INSIR'JHE-JItD 
ToWEA 

II. !■. U|ii (Niuiuiiil Sfcjorv Stortrn UM-iory, 13l3 
ttalluy Clrclo, lliraan, M,lal. u ru, 7)064}, R. r. D^'VldV 
and A, Sundara-bijan 

On Juao 21, Ifll, luu gr-j-md b.nad Doppler radara, an 
alrb-irna Dopplor Ildar, a rail ('.*4a) l<mru=nntad 
lovar, and a i*uinion.]c cjlloftad Hind data In rbo Plan- 
alar* htnliq LdZvr IPSLt In eaotrnl OVIahuv. Ttila 
.tl l.»sd, tor th» tlrai clou, InlxrcspxrUun it xlnd 
ilalda a>nrhBttzDd fr<« «lrb-STD* lupplar ltdar daca will! 
rliuia fr->o dual r-.pplur raJar Jalii, tlxi varllc.il prw- 
Itla of wind In tha Pit. aaaaurud by ih« radara conpxrad 
favorably ulth the nrotllan nvra.ua] bv ll.c lover niut 
ratflneondo uhl to tho ont, ubUlnod (roi ltdar dnta dlf- 
rurud frua chu Othur ihraa by aa nuclt aa 3 ntwac In uind 
apaod and 3R° In direction. The tin. da P vndc-nco of 
dl Iterances In wind aatlcilna frin Md*r and lldir aug- 
goaLud that thoia dlacrapao.-laa could ba attrlbutod to a 
Scholar reaotuinca In the aircraft's Inart la! navigation 
ayaten ut,| C h caused an arroneoja consonant of tha xl r - 
erufi valoclty vac Cur to b« tubtractei fro* tho ltd** 
radfal vulocltlaa, thua creating orrora In tho i/nrha- 
alaad wind apead and dlracclou, -tho vartleal profllo of 
hortaomal valoclty lluctuetloni dataclcd by tha dll- 
faront aanalng ayataas conparvd wall. Also, apoctru 
free tha dlffaranc Bonalng ayitooa cunparad ml! In both 
oagnlcuda and ahapa, auggeatlng thus the Ildar and radar 
datacled slollar atructure (n tha PUL. A naaR at tho 
* la wavaloqgrn, ovldaot In trace ra f t on all aaualng 
ayatasa, l( prupoasd to fca cauaad by hurliantally ayo- 
Butilcal cal I a having uses length four tLoaa ilia height 
of Lbo PSL In accord ulth rhaory. t Doppler radar, Dap- 
plO' Lldir, planetary boundary layer). 

Pod. seL, Paper dStw;3 

0780 Scat taring 

A CtOKETRKAL IKZOPY OF blFPRACTION F0S A HALF HAKE 
RESIDING ON TPE INTERFACE BR1YEEN OISSIHlt.AP HEDIAt 
TRANSVERSE HACNITIC POLARIZED CASE 
R. Da aeon (obllo (Lockheed Hiatt lot A Space (orpanv. 

Sunny vala, (A, 4108k) and L. HI I too Praraon 

An aiyvpiollc ray anaiyaU or tho diffraction of nn 
•l«etroaa|nrtlc plane wave by a perfectly conduct Left 
half plana ihai ralldsa on the loirrlare aaparailog 
halt apaeea I tiled with dlarlollar madia da dc-ve loped 
for the fate where the plant nf Inrddenco In perpen- 
dicular ip the edge. The dl (fraction problen la form- 
ulated aa an tniagral equal Ion vhoae urt noun la l he 
langonl la I copponem ol elettrlr Held roaldtng nn the 
uncovered half of I ho Interface plane. Thla InKArnl 
equation la inlued by uilnp ihe Ulonot-Nepf Irch- 
nlquo. Affcplollr nnalyali nf the reivltlng cllf- 
fiacled f|eldi la earrte.l out In the angular apart ra I 
plane and ray imerprciai |nna are aaalAned to ihr 
■avoptotlc terns. In addli Inn to grnnrtr I col opilta 
and edRr-dlffricted Held reaponenli, uhlrh nrlee In 
(hr Nenerfrld diPfrarilon pr-.hleo, a lateral wave 
field li found to rontrlhule to the Inial lanvppiai le- 
nity ovoluitcdl field, (nil Irari Ion, Interlace, ray), 
tad. Set. , Paper (SOSb) 
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Separates 

To Order : The m clcr nninhcr cun be 
lound ai (he end of each absirau: use all 
digits when ordering. Only papers will) 
order numbcis are available fimn A(1U. 
Coi(? $3.50 fur the lirsi iiriide and SI. 00 
for each adcliliunai ankle in the same or- 
der. Payment must accompany order. De- 
posit accounts available. 

Send your order in: 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington . D.C. 20009 


Aeronomy 

CwanA!!! 1 "*' • ni tRiRRWCura 

imT .1. N * 8IWBI ™ muWSPHRRlC DENSITY AND TEKPERA- 
; 8 ^ U * MV PWX, AND 10.7 CH FLUX VARIATIONS 

"■ »• Mad in (jtBoephqric Phyelct Branch, NASA/aoddard 
Cantor, Qraanbalt, KD 20771) 
iR matured chanoapharlc daaalrlaa 
Ur HUV flam* ahtalntd by Cha AB-E aacalllta are 

utai.. “ ® rou,ul B0l,r 10,r “ ,lo “* * nd 

EHV — .** “" ,uraBant ** f-hore wavalengch (coronaL) 
q.— . M 1 "— “fralata batter with thanbapharie 

y than fho 10.7 Cm flan, tllhoaah tha raductloa 


300 m I - ' natr OMO If (0900 IM then -Jacradtfnq to 


(1/99 Cbnurjl (Icnqtpharlt Redaction) 

IMPULSE RESPONSE FOR IONOSPHERIC REFLECTION KITH A 

jECH* profile 

Lewis E. Vbglqr (NTIA/irS.«J. 325 Broidwgy, flout dar. 

'v1j< 1 313x1 

the Impulse response for refUemn »rv. »n tono- 
spherlc lever with a *ach £ olactron dantHy praltl* ti 
Investigated. R constant el ac iron colli lion frequency 
Is assumed, and appropriate results an obtained for 


■bout 100 is’ 1 near dawn. Ihe wind reasured south of tha reflection at oblique Incidence under the Influence of 
station remained poleward throuqhout the night at speed! 4 vertical earth's magnetic field. Fast Tourler 
ranglnq between li and 100 n s l . The neutral gas te"per- j rini f 0nil techniques are used to evaluate the Impulse 
■cure over Fritz ReaE Observatory Increased throughout the rflfponSei a „a an asymptotic expression Is dnrtved for 
night ( raa about 1300 to 1600*h. the envelope of tha response. Numerical examples are 


Calculations mads with tha nCAR tharmospharlc general f or sone r e presen 

circulation node I suggest that the observed winds over reflection. (Impulse n 
Fritz Peat Observatory (l • J) are under the Influence of propagation), 
an expanded magnotoiphertc convection pattern wring the 

storm. Enhanced mag netoapher I c convection at mldlatltudes Rad. Set., Fayar CS0S9- 
characteristically produces westward winds during tha 

early evening hours end a strong equatorward surge In the , 

postmidnight wind*. OeocncHiistry 

J. Caophya. Raa., A, Papar 4A089P * 


shown for some representative cases of E- and F- layer 
reflection. (Impulse response. Ionospheric 
propagation). 


Electromagnetics 


0720 Bleccruoasaecle theory 

HUTS FREQUENCY RAT PATHS IN lOHOBPaERIC LATHS HITS 
HORIZONTAL GRADIENTS 

K. Davlea (SR./KQAA, U.S. Dipt, of Cowaarca, RouLdar, 

CO 80303), C. M. Ruah (in/NTIA, 0.9. Dapt, or 
Coaawrca, Soul dar, CO 80301) 

Tha raeulta of a atudy to data r ulna tha otfacca of 
borliontal giadiaata to tba fZ-rogtoa alaecroo daoalcy 
on eborc-dlaunco HP propagation path* (0-1000 ka) era 
praeantod ■ Ray patha vara obielnad by agiloylna apacl- 
f(e no da la to rapreaant tba borUontal and vortical 
varlat tona of Cbo fZ rajlon. Tboao wdalo pamltcod 
ray path charactarlottce to ba eipratatd by aliobraic 
relationship*- Tba chtopaa in ray-path character lac Lea 
with baljhc of reflect loo, frequency, and aalantb era 
praeaotad for iradlonto typtcaUy oocauatared on abort - 
dLataoEa UF propagation circuits over Europe. 

Rad. Set., Caper 4S087B 


ta.i. eerrelata batter with theroeepherie 0720 (Elect roaagnerle Theory) 

J ??. th#n fl“ 10.7 CB flua, although tha radoeeioa im/UJOH THEORY FOR AU»ST PERIODIC MEDIA 

„, lh **‘*T raslduala la aHll, Corralaclon of daoalcy D.L. Jaggard (Moore School of Electrical Engineering, 

10 7 plM * l "4ei was aoonvhat wort a than with Uolvaralty of Paaneylvanle, PhUadalphU, PA «l») 

with’ tha overall correlation of !0. 1 c« flux and A.K. Jordan 

dlrr.«Zl ,B high, cha baar fit ilopea are Tha lovarelon problon for alooat periodic wad I a la 

n* far short and long (ora varlatooa and chart conaldorad and foranilatad uhara tha olBoat periodic 

™ inuanc, whara cha abort ran behavior of various udlum U charaetariaad by dlecreta apatlal fraquonclae 

Bni chl i0 - 7 f lira era distinct ly or rows. By usa of 4 fxLtM knowledge slid tbs ebsrac- 

f r «Y both dam Icy end EUV, « two factor carisclcs of tho scactoclog data, two distinct la vers Ion 

67“™' “ 8«tly 10.7 CB flua end ■ running asan nachoda are lound for dscaratnlng a lama t periodic pro- 

dallv ia v 7 ** ,ln * Provides a batter fit then using a fUas froa scattering decs. Theea aotfaode correspond 

Iy l °,7 ca flu* alnoa. to tha cssaa of wldely-apatad and tlotely-apsead tonne. 

J ' Ceophys. Rea A The fonulatloe le ieportent and uaafol a Inc a eliwit 

" ’ ^ fl P er 4A09I6 periodic functions provide a convenient baits tor ax- 

panding tba characteristic functions of a variety of 
kiSx!*^ 8 *! wv«s and krlnri« periadlc, qosel-per iodic, tpotlodfc or rsndon ■safe. 

*' niHE VARIATIOB OF THERN0SPHE8IC WINDS AM) tempera Tn addition, ret tonal function reflogtfon data lasda 
5T«S %l lk FB,TZ OBSERVOTORY WRINa^HE^EWABNETlC «“turally to general lead atooatpartodlcprofllo.. 

J 10 ?* OF MARCH 2, 1983 ucWIABncTIC Th-M , r , U Use rated by «voral 

eaiftvi T ' lnd ! 1 <*W 0 rwsy Laboratory, NOAA Boulder. CO «*^laa. (tovaran •oaitarlng. stoost periodic oodia. 

profile Invarslon, inhonagMaou- Mdla>) 

bean -* ^ ^ 

afe g^ iiaagjneaiayg SSfes sssbirs: 

Hi ,Kreafed abr Y^ 1y fron 4 ClSTtofll^Kriw University Of tSaff.jav, 

0000 UT on °T “ e "•■wlnfl (Wfod near , lerael) 

ihrough^I t![ rt i Z h ! nd 1 ned at nearly that Im) "Tratatlttotnw 1 'Y uut Herat its *»iood la 

1 9CotT 0 VoaSl a it5 a B 5f * Dur,n fl Che early avanliw hours neir !: Joattertng or etoctmii^ailo vavae 

Hit Hinds measured In Both the partimdar. P r*i« 


|al0 (Cbaulitry ol tha Atcoaphtro) 

CAS- AND AQUtUtli- PHASE CkEXISIRY OF H'Jl IN LiqUID-WATLH 
CLOUDS 

S. E. Schvartc (Envlroiutantal Chaulatry Dlvlalun, 
grookhavan National Laboratory, Upton, haw York 1 197 1) 

A model fur ravecelble naea transport of HUy -between 
the gee aod cquaoue pheeee of llqutd-varar clouds Is 
usrd to exaaloe tha coupling of function hi cat Ice of 
this special In the two phaeae. The Henry* e law 
coefficient of HQg naceeeiry for chle aoalyels la 
evaluated by esane of a tha rcoc haul cal cycle Involving 
(> 2 _ (oq) to ba (1-3) a 10 1 M atn' 1 . The nan 
acconodatlon coafflclant a far upetko of HO^ by liquid 
watat la not known and le treated i| an adjustable 
peraaater. gesulrs are siprteead tn taraa of ylalde of 
HN 03(g), HjOjCg) and B^Ogtaq) raladve to tha Initial 
photocbnlcal gene ration rata Of 4U(g). Far large 
valuta of a (> 10~ 3 ) aquaDos-pbeas HjOj foroatloo nay 
ba a oajoc radical sink prorata, bur eba rata ol 
aqotoua-pbeie B 2 O 2 production dacraaan atrongly with 
a < IT*. Subacantlal dfffaranca, a,g,, a (actor of aa 
such at 30 In gat-phaae HDg ca n raarrat tan, la found 
batuotn kinetic ca leu la t Iona uhnra uptake ol HOg by 
cloud droplata le treats ravers tbly vs, Icrevtralbly. 
Such difference* daaonatrata the natd to trait tht 
dissolution process as reversible, avia (or react lva 
froa radical specie*, (Free radicals, cloud 
cheelscryj, 

J. Ceopliyi. Rei., D, Piper 4DM87 

Geodesy and Gravity 

1910 Crustal aovsmsMi 

A MODEL F0* D8 FORMATION IN LONS VALLEY, CALI FORHIA, 
1990- 1983* 

John B. Ktndla, (Cvoxhyelca Division IU<. gendla 
Katlonel Lahorstorlas, Albuquerque, NM 071BL end 
Jeaaa H, Mhltcoab 


OoodBElc ditn colleoud In Ivon? Valley, Callfarnla. 
Ir-,h l»J5 ihrouqb 1993 duflna a r*Ltwrn or uplift «ni 
xrralD which la ovidcnlly ui'-dacod with, a soquance .>f 
MribigM' l «l occurring in H*y. loan .md aubtaquont. swurn 
activity ..-ontln-ilng until in* |.rr*cnc. Wo havn con- 
aCiucc.L) g r;da! to explain ihr Huforratlon nbaurve-1 
s»nca Hay, I960 In varna of livllatton nr two eubaurfAcc 
r-ifu nhaotoia. fault Inq in tna vouch nit roqlon nf 
-r.o cnl-Jnr* on a qcabon ntruclurc, and Blip nn tha 
Hilton Crock. Fault. Tna r.xst ilqfhlF leant r.,w footuta 
"f c<w r.,.t«i m diu efiolfcw chicbor . at 5 m 

dopth, l:-xro) a fvw liuri'lrxd marorn to the east of the 
'■jix Mubin r.-.t ar-rin.j ire*. Inf Lae ion ..| tme clianhwt 

rver* flltriir* chlch utK.M conalattncy with V J r 1 r. U a 

ei.j.uctn n( tha ualaial.-tn/ in t.no u-.uel. rnxt ..f tho 
caNttii. c-ilcMlai-lnnn uf strouv icroj* vorticol plerno 
nvnr tho r-oqra -rhanJ-.Ot c.in t-J USV-I fnqnlwr with 
f.J II|||I> criteria to caffinto Clio lr.flstl.xn v-vlunff at 
vhlcn cho rcc* layurs IncorvonLnq between the chanbui 
and thn aurfuco will Foil by <•xLnnolnr.it fractuio. 

•Thla mu was Diipp-.rtn.l by tho U. s. t-apar trout nf 
Cnorqy undvr ■. cntta-c L'E-AL'04- ZODI'duTea. 

.1. i.vopnpa. Rea., d, Paper lufi j’i. 


1920 Game trio otoepvetiona end nettuxLg 
RIOIO INTERFEROMETRIC DETERMINATION OF HRERCOITT IHEHTAL 
BA3ELINU UD EARTH ORIENTATION IITILIUNT DEEP SPACE 
NETVORE ANTSBULS- 197 1 TO 1980 

O. J. Harare (Jet Propulsion Laboratory, California 
Institute of Toobeolngy, Paaidana, CA 91109), J.B. 
Thorn**, J . L Fanaalnu, LJ. Cohan, d.K Puranli, Jr., 

P. H. Rogstsd, L.J. SVJerva and D.J. Spllinaaaor 

A asrlaa of aiperlaanta has boon ounduotad during tna 
last daaadt to davalopa radio Intarfaroaetry syeiew 
oepiblo of DUBBurlng arustal and rataUonal BDllona of 
Uii earth, ss wall an source goallltuus for a rareranoa 
fraaa bssad on oaopaot estragaleutla radio aourues, 
vi tb lbs siiaption of o ns session between Big Fir*, 
Calif., and NaeLTord, Haas., tna observing stations 
have Dean tbnea of NASA's Doer 9 peers Network In 
Cslirornte, Spain, end Australia. Approxlnataly 2 W 0 
obiarvatloa* of axtragaleatla radio apuroae vara aada 
botuaan August, 1971 and February, iggi) during Rfl 
saparata eeealnoa, R alngla nil tl [araaatar Tit waa 
ippllad 10 lha obsarvad valuia of daisy and daily rata 
to o« tract astrnaatrlo and gsophyalaal parana loro rron 
this dacads-long soquenoe. Tha rlL produoad eatlaatas 
of 6B4 parsaoiara, Inqludlrg otatlon loca Ilona, radio 
■ouroa PDBltloba, polar aotlon, universe) Una, tba 
procession oobitaot, and solid aarlh tldai. Tna 1 
priori aodsl looiudad grevliational tensing, lha 19 &Q 
IA 0 nutallon serial, the 1976 IAU aiprsealosa ror 
Qrsinwluh earn aldareal Man and procession, BIN 
■atlaslaa of unlvnrasl tins sod pular nation, end 
nonUiiy diu veluas Tor conltn tropospnars Islay, the 
R H9 raalduala wore 0.52 nno for delay and 0 .J 0 
peao/aev for delay rata. Intercontinental tuna line 
lengths hiv* been dateralnad ulth fern el uncertainties 
of t to 10 da. Universal tine and polar aotlon wore 
Bsasurad *1 eg epochs, vlib foraal unrartslatlas ffor 
tho Bbra recant data) of 0.5 note for dll and 6 and 2 
bis, reafecilvely, Tor the Z end T cnapnnsnia of polar 
notion. Our 1971-80 data produced in eitlaata or lha 
lunl-soiar praoaaalcn ncratant tnal In xnnllar than the 
1976 IAU value by 3.6 aaa/yr with in approxmata 
aocuracy M.r) or Z nesfyr. Tno sarth-ildb raaulia 
egreo wile the ccmocaly ecaapeed valaor. (Radio 
1 me rfe root, try , Intorcont 1 netiLel bissllnoa. polar 
aotlon). 
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JIV) ilikoiduat'.-r (Cknueci lr.nl 

SCALF5 Flip lOUBLI-PImiUvC riSr.IRlifO |\ lnHii'jq -IFf>|A 
T. Crcui, irwil and Fnvl ronn. ni *1 tnc lr,«r lr,4, Unlvwraltx 
ul WlHu.-.n«lu. -Lid luan, 'tlvcooln, 

Thu liifl.iincc »f tho .|.i'iM...<l 1 f fu-ilur p dci-iu uf 
llnh-rliic ca vertical irenifid In « [-xi-ui n, jf.,-, 1 , 
vranuii-j , u ulng n vet. auccvetf.il r,.|»| lwrruur.1 lr-- 
ocounlc ool<-( In.Tcr thuen-. n.e r»,|i, c-jw.vvt 
fl'/<so oetodJCvd i-ttli H-iM— .Ilf r„.,|v. ||r..-,rir>|- -, a. 1 1 

he Inpot tuni , at leant m r.kl-»v vh. r , ih- 
le latuinTuJ. U... offk--r 'if iu.rll-ni ki Jllr i'i'li r,-.. 1 r.H 
to tv oe cu'-ntrd f.»r, hrd will pr*. I- | initw. .0 1 '* 

afficluif* pf tl« | r<w, Wl ’life 1 .’ Ju 1, 1 tiuii. ■•■•nv.- if... 
poruus r.cJIdl, 

Weisr Rosour. R«s. . Piper AUOB77 


-.1 i" 1 t 

;> .\ . . .’.i i t- 1 n',...-i. 

-... M,. 1 '1,1. ul— I. I-.. ip..* Il.'hlp I,, h. < 1 in j 
It j 1 1 11 ii,- . . 1 — 1 1 .ml ri;» ir.w-. m il :.< |-I..rln: 

i>. i- iri-.ni. ''•i-.i-H'. 1 "i-w ' ..||« n. 

'• Is- ..it* In, '■ ) I o 1. 1 

Du-VJni, '..nl. l -ijr..int . m : ,r. r ).)•-. k «<. ir ut|. 1 . 
liquid vi<Ki, h*vlQA ■i.-n-.U U-. 'Ii1,r..ii i r •- -r..*-- 
uan-r. ir, ruled*. 1 f r..-> * it ! ■ -1 ti 

I'ClrlKn <c r.. 1 jn.'.'r’I*. Ins I i 1 1 if frn la,...iia>. 

IhK niii m J r J-. .n’.u' <uiik. r- jl l.n i.fii'.l.ins, .-.a 
analyt l:*l rcJil fur plu-. .l.ur.l Ivrlkd^a an', h.-'u-lrr 
Ins-ic-ly, injcdk'ii. cvnccot rdi l -n ,»-.j h..un!vrv> ;a 
Jtvrlnpcd fur tlioiv ( lou In j >.j-i.-. v iti-i». Itctropl.- 
aquifer. Th» roJel viplu,* Mir iKId.viJ far fl.-li 
regions l-j describe Hu pluTc h«-l. i-f.i ml ^itara.'t.ir- 
Isdcs. delui Icn* of -ulil vluld Jl-enwlonl.-ea 
relatlcm (or th«.- plu.T, ef.tr je I ut In Ut n.‘ huKivler 
In uji-h region In mm ol l,-n;lii anl cuhctntr.it Inn 
sejlco, rrprweunt Inj thu eorblreJ tffwlt of tl»o v3.irew 
buoyancy flu- and side and thi svI-Unc , to-jh 1i.-ae<.r flow 
vd d lap, re Lon. r.ip,rlcmul result*, Iron a e.-rlev wf 
to»eo In < lobJAwnexi*. i*ol topic sand viJlu.-. will, 1 
sale uqrn d Isc Ivirgit, or. In rv.iaonjhlf Jirwcuil wltl. 
n? lei prediction. The codul rttulu have application 
lo field prebl under 1 In liar tan ill Iona. 
holer Xvssur. F.n«.. Paper J-dilbSl 


3160 RunofE and atreamflow 

HONTB CARLO OPTIMIZATION FOR RESERVOIR 

0PB RATION 

R, Millie (Departnent ol Envlramuntal 
Enqlnanrlng, BUBboldt State Unlvoriity, 
AroBtn , California, 95521) B. A. Plnnay 
and H-8 Chu 

A ■•thodology that deteralnes a 
prabablllatEc reiervolr nliiii policy 
using Manta Carlo Optiolsattan !■ 
dova loped. Foe a psrtlouLsr a tree of low 
sequence, tha nethodology dntnralneB the 
optical reservoir releaea for aaoh tlas 
period over the operational hot Icon. 
After repeating thla procedure for a 
large nuabir of nynthatlc ntraonflow 
aaqumnoma, an* operational policy im 
dabarnlned utilising the probability 
uaa funotlon of the optliiBl celaanee, 
conditioned oh obaervable hydrologic 
conditions. The aothodology la applied 
to tha Had River Baaln In northern 
CallCornla to develop monthly reservoir 
releeaa pollolaa ualng reservoir storage 
and Inflow aa tha observed conditioning 
hydrologic vailablea,. (Saaazvoir 
operation, opt in Isa t Lon) . 

hater Raidur. Has., Paper -1H0S19 
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A Tomographic Image of Mantle Structure Beneath Southern California 

EuRtnr /litmphrrri 
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Tomognjihlc Imaging oT ihe Earthquake Rupiure Process (Paper 4L61J I) 

Densiiy- Venus- Depict Models From Mullbnoda Surface Waves (Paper 4L4I43) 

M. Cun, J . J. Ltvfque, mid V. Afeupln 
Mlnerahuy and Composition of the Upper Monde (Paper 4LAI7I | Don L. Andtrien nmi Joy ti. Bon 

Dynamics of Lava Flow: Thickness Growth Chnrsci eristics of Steady Two-Dimensional Flow (Paper 4L60WI 

SeDtiu I’ork and Jomrs D. irrnen 

Anisotropy of Magnetic SusceptiMky'i Empfrfcal Eva/uoiion of fiistiuistennl ftecltlon (Paper 4LSI W 

Brooks B. tJinood 

PatoomagiKlho and Rock Magnetism pf Ihe Mlulssjnpian Leadvflle (Cazbonaie) Formation anti Implications for ihe 
Age ofSob- Regional Dolonuiizalion (Paper 4L6122) . 

I Robert A. Horton. Jr., John IP. CrlWrtan, and Richard J. Tuhamlrr 

. Bloinibulon: Some Effects of Remancm Magnet Izalion Acquisition (Paper 4L614I) Brooks fi. Eftwood 

Subsiorin AMoclaied Traveling Compression Regions in ihe Distant Tall: liee-3 Geolail 
Observations (Paper 4L60R5) J ■ A. Shnin. £. J. Snlih. B. T. TwnMuri, D. O. JfiberM.'JJ. J. Shaer. 

D. N. Baku. J. T. Gosling, £. W. Hoars, and F. L. 5<aif 


4 W. Cfayion, and Bradford If, Hag 


Oast and' wait SiiJtl? Z0Ml w,nd * '"•asured In both the ,urro-«B. in portiouUr. the probton 

kcitward o?a Jl[S t, * nl L fr ? n . Fr1t * ??“ k ° h »» rv#u,, T we™ tS^rorndtog oyltamr and sphere ■»* eoaputaJ- . BlOluibuIon: Some Effaci 
klM, ;kmt 100 B g-« . The westward 2**^ ^ponung luntt-rom ftp* Subsionn Amocbied Trm 

Wt/i J"," 49 ” 1 ‘"Je Airing the a ut ha hours, . ieiMMo^xoltaii™i» radfettog noa-hejwnilo wares. . Observaftons (Paper 4, 

the speed east of tha station reaching 400 n s', 1 i! la«i»« cLrfex rrequmolo* oonpuiod her*. 


ini th * Wind. K slBt1on reaching 400 ns. 1 " tavoUe .cooplex rroqumolo* ounpuLpa non 

300 a of the station rwchlng h ,^Tta«iv*«s eeculw usr> to t, 

speeds unt(ikLI*f*J w,r * 1 "* nds remained al roughly these 1" ^ ueiiajty for bs™«lo «clistlw is 

1LJS2L , ?* ,I J ***** tS 700 ur » Ht,an thfl y SSlTt* earlTtSS. Houqver. la tb. c»e or 

kinds u y t S! c r"J e ?- 1 ® Stout 50 m s 1 In Ihe east, and the ui truelsnc sostterlng tola 

shout 50 i ^ tha stat,on Mi** to eastward at J^wob to Lw-ut l colly ro.olv.fl by «w ** tool 

fc «h*to , th?SEJl h * , !!2 i rossursil In the early evening hours n’ 1,110 

Sating ay ttoeto^t - 

«?a ispsas uam : tni:. ^ • 


p. iv. Baku. J. r. dotting, ft. w. Hants, and r. L. staij 
Coniiouum Radiation aod Eteciron Plasma Ovdllallons in ibe Disianl Gconuuielk Iul (Paper 4 Lft 142) 

F. I'. Comnltl. T. L. Scarf, C. F. Krnntl, aiuf ti. A. Ournril 
Field AUgncti Observailans of Transeqaalorli) Bubbles From Rarotonga in 1969-70 (Paper -1L60J8) 

. . .*. Afakolm, C. MBts, and fi. A, Tinsley 

■ First Meunremeois of Supersonic Polar Wind In Ihe Polar Magnelosnheng (Paper 4L60&4I 

7. Nagal, J. H. Waite, Jr., J. L.Grstn, C. R. Chiwptft, A, C. Olsen, and R. ti. Condon 
Seasonal Vgriailons of Ozone in the Upper Mesosphere and Gravity Wanes (Paper 4 L6I64) - 

RonaU J. Thomas. JCkanis. A. JBanh, ana Susan Solomon 
. Simultaneous Observation o[ HF- Enhanced Plasma Waves and HF-Wave St IT- Focusing (Paper 4L&I3A) 

A. Frey and L. H. Duncan 





